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Economic conditions have given marked impetus to the development of several special- 
purpose tubes of increased efficiency. Three new SPEED types have been announced 
— several others are nearing completion in the SPEED laboratories. 



TO THE RADIO TRADE: SPEED Radio Tubes mil be displayed in Booth 40, Exhibition Hall, 
and in Demonstration Rooms 718, 719, 720, Sterens Hotel, Chicago; RMA Trade Show, May 23-26, I net. 




NEW TYPES 

SPEED Type 256 

is an AC General Purpose tube 
with 5-prong base, similar to 
SPEED type 227, with im- 
proved characteristics. This 
new fast-heater tube is in a 
small bulb measuring only 
4J4" overall. This efficient 
tube, with the others in its 
series illustrated below, will be 
widely popular in new 1932 
receivers. 



SPEED 
Types 257, 258 

are designed to replace types 
224 and 235 respectively in 
new equipment. SPEED type 
257 is an AC Radio-Frequency 
Pentode with a 6-prong base; 
SPEED type 258 is an AC 
Variable-Mu Radio»Frequency 
Pentode with a 6-prong base. 
These fast heater tubes measure 
only 4?/g" overall. 




SPEED Triple-Twin, an exclusive develop- 
ment of the SPEED laboratories. Type 295 
AC; type 291 DC; type 293 for automobile 
use. 



CAM E RADIO TUBE CORPORATION 
Brooklyn, N. Y. 

Send me current bulletins on it<»ms checked: 
SPEED Radio Tubes SPEED Foto-Lectric Tubes 

□ SPEED Television Tubes 



Natn i' 
Address 

City and State 



REGULAR TYPES 

Receiving Tubes 



General 


General 


A utomobilv 


Sparton Set 


AC Series 


DC Series 


Series 


Series 


224 


201A 


236 


S82B 


235 


199 


237 


S83 


551 


WDll 


238 


S84 


226 


WD12 


239 


S85 


227 


120 






245 


140 


I. oh Wattage 


Rectifier 


247 


112A 


Series 


Series 


171AC 


171A 






256 


200A 


230 


280 


257 


222 


231 


281 


258 




232 


282 




Triple«T\% in 


233 




Special Amplifier 


Series 


234 




Series 


291 






210 


293 


Other new 


important types 


250 


295 


will short'> 


be announced 



Foto-Lectric Tubes 

Five types with several different basing arrangements* p D r use with 
DeForest Phonofilm, Kinoplay, Weber, Platter, Holmes, DeVry, RCA 
Photophone, Powers, Pacent, Royal, Universal, Gries, Western Electric 
and many other types of equipment. 

Standard gas-filled types, rod sensitive, caesium on caesium-oxide, 
silver-oxide base. Guaranteed against defects. 

Television Tubes 

One inch plate, Wall Electrode type for operation in plate circuit 
of type 171 A tube and with plate current limitations in circuit of 
types 245 or 247. 



Crater type, in standard diameters of 
Other sizes available on special order. 



.015', .020", .030", .040". 



Send Coupon for Current Bulletins 

CABLE RADIO TUBE coro 

230-240 NO. NINTH ST. BROOKLYN, N.Y 
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IVE GOT TO 
)DO SOMETHING 
- AND DO IT 
MIGHTY FAST 



HERE'S AN AD 
THAT SAYS I CAN 

[make, money in radio 



I DON'T BELIE V[ 
IT, BUT I'LL SEI 
THE COUPON 

ANYWAY 



JVottce to 
EMPLOYEES 

ALL WAGES 
REDUCE D 

4Q% 



WELL, HERE'S THEIR BOOK, 
IT SAYS I CAN LEAKN AJ HOME 
AND THAT I GET, WITH THE 

course, a piece of equip- 
ment THAT PUTS ME IN A 
MONEY-MAKING 
BUSINESS ALMOSI 
AT ONCE. 
THAT'S 



LATER* 



GEE! TH\S JJ SIMPLE, i 
[WISH I'D GOTTEN STARTED 
_ EARLIER. OH) WELL, IT 
I WON'T BE LONG NOW 



YOU BET 1 I CAN 
FIX VOUK RADIO, 
BUT I HAVE 3 JOBS 
AHEAD OF YOURS 

I LL BE OVER IN 
ABOUT AN HOUR 



ME! 



v 



40* 



f/ 



THERE'S NO 
GUESS WOR.K> 
IN THE WAY 
I FIX THEM 



yOO WORK. LlKEl 
\yOU KNEW YOUR 
BUSINESS J 



IT SOUNDS BETTER 
THAN EVER. HOW 
MUCH DO I OWE YOU 
FOR YOUR 
WORK? 



SIX 1 
DOLLARS 



I MADE FOURTEEN 
DOLLARS TODAY IN 
[JUST A FEW HOURS. | 
AND TO THINK 
r-iiS^g^THAT A FEW WEEKS| 

AGO I WAS WON- 
IdERING WHERE 
MY NEXT MEAL | 
WAS COMING 
FROM 



WORK FOR YOURSELF* SET YOUR OWN PAY 

BEGIN NOW* WE LL HELP 

SEND COUPON 



I f your pay has been cut — or, if you're slaving 
away on some hopeless job — here's your chance 
to get on your feet in a hurry! R. T. A.— one of 
the oldest, best known radio organizations in 
the world offers you the opportunity to go to 
work for yourself — to name your own pay — and 
to start making money almost at once. R. T. A. 
is not just a school that teaches you and then lets 
you shift for yourself. Instead, R. T. A. makes 
you a Certified Radiotechnician and provides 
you with a wonderful service outfit that makes 
money for you just as soon as you get it. Real 
money too— up to $20 a day! With R. T. A. 
Training and with the R. T. A. Set Analyzer and 
Trouble Shooter you should be the most popular 
radio service man in town, and have all the busi- 
ness you want to take care of. No pay cuts — no worry about losing 




for NO-COST MEMBERSHIP PLAN 

We have worked out a truly wonderful plan whereby R.T. A. 
membership, the R. T A. Course, and the R. T A Set 
Analyzer and Trouble Shooter need not cojtf you a cent. 
The coupon will bring you full particulars. Clip — fill in — 
mail now? Today! 



RADIO TRAINING ASSOCIATION OF AMERICA 
4513 Ravenswood Ave., I >epl RCA-6 Chicago 

Send me full particulars of your No-Cost Membership 
Plan. 



your job- 



nobody to boss you but yourself. 

RADIO TRAINING ASSO. OF AMERICA 



4513 RAVENSWOOD AVE. 



Dept. RCA-6 



CHICAGO, ILLINOIS 



Same _ 

Strett , 

Toum 
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OPPORTUNITIES 





are many 

for the Radio 

Trained Man 

Don't spend your life slaving away in some dull* hopeless job! Don t be 
satisfied to work for a mere $20 or $30 a week. Let me show you how 
to get your start in Radio— the fastest -growing, biggest money -making 
game on earth. 

Jobs Leading to Salaries of $f o a Week and Up 

Prepare for jobs as Designer, Inspector and Tester— as Radio Salesman 
and in Service and Installation Work— as Operator or Manager of a Broad- 
casting Station— as Wireless Operator on a Ship or Airplane, or in Talk- 
ing Picture or Sound Work— HUNDREDS of OPPORTUNITIES for a 
real future in Radio ! 

Ten Weeks of Shop Training i 

We don't teach by book study. We train you on a great outlay of Radio, Tele- _ ^zJ^ 

vision and Sound equipment — on scores of modern Radio Receivers, huge r >SJ V 
Broadcasting equipment, the very latest and newest Television apparatus, Talk- / r <V/ 
ing Picture and Sound Reproduction equipment, Code Practice equipment, etc. 
You don't need advanced education or previous experience. We give you— /> _ > 
RIGHT HERE IN THE COYNE SHOPS— the actual practice and experience 
you'll need foryourstart in thisgreat field. And because wecut out all uselessthe- 
ory and onl y give that whic h is necessary you get a practical training in 10 weeks. 

TELEVISION ma TALKING PICTURES 

And Television is already here! Soon there'll be est Television equipment Talking Picture and 

a demand for THOUSANDS of TELEVISION Public Address Systems offer opportunities to 

EXPERTS ! The man who learns Television the Trained Radio Man. Here is a great new 

now can have a great future in this great new Radio field just beginning to grow ! Prepare 

field. Get in on the ground-floor of this amaz- NOW for these wonderful opportunities ! Learn 

ing new Radio development! Come to COYNE Radio Sound Work at COYNE on actual Talk- 

and learn Televisi on on the very latest, new - ing Picture and Sound Reproduction equipment. 

All Practical Work 

At COYNE In Chicago 

ALL ACTUAL, PRACTICAL WORK. You build 
radio sets, install and service them. You actually op- 
erate great Broadcasting equipment. You construct 
Television Receiving Sets and actually transmit your 
own Television programs over our modern Tele- 
vision equipment. You work on real Talking Picture 
machines and Sound equipment. You learn Wireless 
Operating on actual Code Practice apparatus. We don't 
waste time on useless theory. We give you the prac- 
tical training you'll need— in 10 short, pleasant weeks. 

Mail Coupon Today for All the Facts 




Many Earn While Learning 

You get Free Employment Service for Life, And 
don' t let lack of money stop you. Many of our students 
make all or a good part of their living expenses while 
going to school and if you should need this help just 
write to me, Coyne is 32 years old ! Coyne Train- 
ing is tested— proven beyond all doubt. You can find 
out everything absolutely free* Just mail coupon 
for my big free book ! 

H. C. Lewis, Pres. RADIO DIVISION Founded 1899 



COYNE 



School 



500 S. Paulina St., Dept.A2-8H Chicago, 111. 



H. C. LEWIS, President 

Radio Division, Coyne Electrical School 

SOO 8. Paulina St., Dept.A2-8H Chicago 111. 

Dear Mr, Lewis: — Send me your Big Free Radio Book, and 
all details of your Special Offer, 



Name 

Address 

City State. 
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^heyAtuj umt can t, but 




^et Enjoyable Programs 

Every daij of 



i 
\ 



E. H. 




i 



r 



Pioneer Designer of 'round the 
world broadcast receivers. 



Seven years ago, newspaper and magazine 
editors gave columns and columns of space 
to the amazing performance of a thereto- 
fore unknown receiver. They heralded the 
advent of transoceanic reception, on the 
broadcast band (200-550 meters) as the 
greatest radio achievement of the age. 
They named the receiver "World Record 
Super," because it brought in 117 pro- 
grams from 19 stations, ALL OVER 6000 
miles away, and WITHIN THE SHORT 
SPACE OF 13 WEEKS. 

This receiver was the work of E. H. 
Scott, who believed that a radio set designed in accord 
with certain advanced ideas of his own, and engi- 
neered to micrometric precision, would do things no 
other receiver was ever able to do. These sets were 
built in the laboratory. Not even a screw was touched 
by an unscientific hand, and the radio industry was 
given a new target. 

During the following years, E. H. Scott set still 
higher standards for radio's performance. Today f as 
the culmination of these efforts, he offers the Scott 
All- Wave, a hand-built instrument of scientific preci- 
sion that is sold with a guarantee of regular, 'round 
the world reception, or YOUR money back. 



. ANY prominent radio engineers STILL contend that dependable daily 
reception of extremely distant foreign stations is impossible. 

"It can't be done!" they shout. They insist that the distance is too great— 
that atmospheric conditions are too variable — that signal strength is in- 
sufficiently constant — that if foreign reception is to be obtained at all, an 
ideal location must be had — and, last, that there is no receiver generally 
available today that is sensitive enough to bring in foreign stations regularly. 

Many of those making these statements are receiver manufacturers ; men 
who have been forced to conclude that mass production methods cannot 

produce receivers ca- 
pable of regular foreign 
reception. Seeming dis- 
belief in the practicabil- 
ity of foreign reception 
is therefore the result 
of someone's failure. 
The only reason for sin- 
cere disbelief is igno- 
rance of the facts. 

You are entitled to 
the truth. It is your 
privilege to know the 
FACTS, because the 
most interesting — the 
most enjoyable world 
of radio is to be found 
between 15 and 200 meters. Hence, I have written this answer 
to disbelievers and to the unadvised, and I am spending my own 
money to publish these four pages of FACTS. 

You will find in them a full explanation of what foreign recep- 
tion is; how regularly it comes in; what the programs are and 
how they sound. In addition — you'll find undeniable PROOF 
that the Scott All-Wave 15-550 meter Superheterodyne is certain 
to give you enjoyable round the world reception every day of 
every month of the year. Yes, EVERY day, even * /) 
during the summer months ! I say, "You CAX do it 




ACTUALLY — 
the whole world 
on a dtaL 



\N\N\N. 
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4 Pa£es of 

PROOF 



from dozens of Forei6n Stations 
Everij month of the Year 




Program Returned to Australia by Phone 

Tho engineer of VK3ME was curious to know with what quality 
his program was received in Chi- 
cago* He realized, of coarse, that 
clarity was sufficient to permit log- 
ging of details, but beyond that he 
was skeptical. So on January 23rd, 
1032 Mr, Scott telephoned VK3ME 
from Clricago, and while VK3ME* 
program was being received, 




Reception from VK3ME sent back to Melbourne, Australia* 
by telephone from Chicago by E. H, Scott, 

The AUSTRALIAN TEST 

first proved regular reception possible 

For a considerable period, short wave broadcasts from England, 
France and Italy have been picked up by the broadcasting chains 
in this country, on highly developed laboratory -typo short wave 
receivers and re-broadcasted on tho 200-550 meter baiul to listen- 
ers in America. The fact that these broadcasts were always planned, 
weeks in advance, Convinced us that thoir reception was content 
plated with absolute certainty. Why, then, couldn't all foreign 
broadcasts be depended upon? To ascertain whether or not they 
could be, we selected the station farthest from Chicago that broad- 
casted regularly, and set out to see how many of its programs wo 
could pick up with the Scott All-Wave. 

All Programs Recorded 

VK3ME at Melbourne, Australia, is 0500 air miles from Chicago. 
This station broadcasts two times a week on a wave length <tf 
31.55 meters. The reception test was begun June C>th, 1031. TCn 
months have elapsed, and every broadcast (excepting three) was 
received with sufficient loud speaker volume to he clearly heard and 
logged. The three programs were missed only because an illegal 
code transmission interfered. 

Each broadcast from VK3ME has not only been clearly beard, 
and its reception verified by the station, but they have all been 
recorded just as they came from the amplifier of the Seott All- 
Wave on aluminum discs. These recordings are available to anyone 
who wishes to hear them. 



the telephone mouthpiece 
was pointed toward 



the speaker and the program 
sent back to Melbourne — another 
9560 miles, and with perfect clarity 
as verified by the engineer's written 
acknowledgment. 
This 10 month test on reception from a point 
nearly 10,000 miles away, proves, beyond any 
doubt, that enjoyable foreign reception can be 
depended upon, IF the receiving equipment is competent. It 
PKOVES that DISTANCE is no obstacle! And it PROVES that 
variable conditions of tho atmosphere are not insurmountable* 
obstacles! To further substantiate our contentions we began a 
test of VK2ME at Sydney. YK2ME*S acknowledgment of this 
reception is reproduced below. Both of theso tests PROVE that 

there IS a receiver having 
more than enough sensi- 
tivity to detect and repro- 
duce tho broadcast from 
foreign stations regularly 
and with adequate volume I 

Other Owners Do 
Even Better 

This remarkable perform- 
ance was not a stunt. It 
was not a freak happen- 
stance occurring to one 



WESTERN 
UNION 



££32 — ' «*» 

Cja*> ft* KA.CD STIOT 5« JH.*lICA?e Vim 
ICO ■ ■ SCOTT PUD 1 3 W*OMTO«ir3. 

root «urtr "To-rs nnvicn two jvlt Jim TttPrron 

T 0 T«*TY>UTt J Til WTT»0 f»CtOSI*l COfFIMtt 9T0» 

CQMMTVUTtCtt TOUR CMtXttTK W**TIOX OUP JT»T10» **D 

I*TZ?tttl»4 wows too COWIUD IT0» too* ttcett* 

tern twtiip *twT*AM* run- 



Seoft All-Wave ideally located and installed. To the contrary, it 
appears as mediocre performance when compared to the 9,533 
logs of foreign recaption sent to us during January, February and 
March from S<:ott A 11 -Wave owners located in all parts of tho 
country! These logs, constituting further proof of the practica- 
bility of foreign reception, are discussed on the next two pages. 

{Turn the page, please^ 
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See preceding pages 




Clarity 

The detail contained in this log, submitted 
by Mr. Koye Bilheimer of Pennsylvania, 
demonst rates the clarity with which the Scott 
All-Wave brings in foreign stations 10,000 
miles away. This log was made Feb. 28, 1932, 
and while only 30 minutes of it arc shown 
here, the log, as submitted, covered the entire 
- consecutive hours of the broadcast, 

6:00 a.m. E.S.T. — Chimes are heard strlkinf? the hour of 
9:00 P.m.. anil you say. "Just 9:00 o'clock. Sunday 
evening." You rood to say, "7K2MJ3, 17 York Streel, 
Sydney. Australia, would be Pleased to receive reports 
from ihuse oversea! relatinB to the reception of these 
Programs. Our next record is rather an interest inc 
broadcast. I am going to play for you, a record 
recorded in Chicago. This record was Picked up by Mr. 
Scott of Chhaco. an ardent listener of VK2MH It was 
then recorded on his home recording set. on aluminum 
discs, and then sent to YK2ME. and we will now play 
this record over for you, which will give you some idea 
of the reception In the United States, especially in 
Chicaeo. This ia a musical selection by the Hand of 

Ills Majesty's Guards. Stand by a sec* 

ond. please." 

6:05 a.m. E.S.T. — VK2ME7. Sydney. Australia. The record 
ynu have been listening to was one made in Chicago by 
Mr. Scott, an ardent listener to VK2ME. Trie original 
recording was transmitted some time ago and Mr. Scott 
received that recording, and cut in the record on his 
home recording set. and forwarded this to VK2ME. 
That was the record which has just arrived in Sydney 
and we have just played It for >ou. to see how you will 
receive if. I shall now play for you the laugh of the 
"Kookaburra." that was also picked up in Chicago by 
the same gentleman. 

6;06'/f am. E.S.T. — Laugh of tho "Kookaburra." Now you 
say. That wat the iaugh of the 'Kookaburra.' repro- 
duced In Chicago again after receiving the original 
recording from VK2M&. We should he glad to receive 
reports from other listeners as to how they receive these 
recordings." A talk of the day is entitled "Australia 
Commenres the Travel Idea." prepared by Charles 
Holmes. Director of the Australian National Travelers' 
Association. Now you continue with the talk: 

"Set in the sunshine of southern seas, Australia is the 
world's littlest continent. Australia is a continent that 
is different from other lands In its appearance, ita jreo- 
graphlc formation, and it? strange animals. as well as 
its age-old peoples. Then. too. the remainder of the 
native race that originally inhabited Australia are a 
stone -age peoPle. hut now 1 wish you rould see them in 
the Government Reservation!, and in the far-hack places 
of the continent, where many still lead their primitive 
lives. 

6:12 a.m. E.S,T. — They were entertained by Australian 
aborigines who are located In a settlement there They 
were aom ed to see them throw their Ixmmerangs. that 
strange wooden weapon which, when thrown by a person, 
returns to the thrower, and the visitors had an amusing 
time practicing among themselves. Rudolph Frlmi gazed 
at a group of black fellows «-ho were playing a tune with 
the leaf of ihe eucalyptus tree, "Rose Marie," from the 
famous play he had written. 

6:14 a.m. E.S.T.— You are now speaking of native hears, 
and say: "Hero the visitors saw the <iuaint and lovable 
little hears. 'Living toys.' one visitor called them. One 
gentleman wanted to buy them outright, to enthused uas 
he by these little native animal*. Some of the ladies 
brnupht honey and randy, and were greatly disappointed 
when their gifts were refused by the bears. They prefer 
to get their own sweets from the eucalyptus tree. 

"Australia welcomes the visitor. We want the world 
to know us better, and we. ourselves, seek a greater 
knowledge or people of other lands. In these days, 
travel Is mnre than a great plea sum maker — If Is a 
great peace maker, nnd that Is what the world today Is 
most In need of. This concludes ry short talk, entitled 
'Australia Commences the Travel Idea.' Prepared by 
Charles rinlmes. li Rector of the Australian National 
Travelers' Association." 

6:15 a.m. E.S.T. -The flam! of Ills Majesty's Air Force 
will play "Washington Braves," arranged by Victor 
Herbert. 

6:18 a.m. E.S.T.— VT\2MTv. Sydney. Australia. You now 
give the time os 18 minutes past 0:00 Sundav evening. 
Contralto solo. "God Shall Wipe Away All Tears." by 
Sullivan. 

6:22'/» a.m. E.S.T. — YK2ME. Sydney. Australia. An or- 
gan solo. "Just Imagine." hy Leslie .lames. 
This Is coming through with fine volume and clarity, 
a ft hough the weather here Is very bad. It Is very 
rnggy and rainy. 

6:25 a.m. E.S.T. — VK2ME. Sydney, Australia. The time 
Is 20 mlntttes past 9:on Sunday evening. You now 
announce the next selection, a waltz. 

6:30«/ 2 a.m. E.S.T. — VK2MK. Sydney. Australia. The band 
or His Majesty's Guards directed by R. G. Evans, 
playing "Intermezzo." by Reeves 




by Scott 

dl What IJou kea/i 

and pnove the ab/Loluie 
Dependability o/j Ike Scott All- Wave 



0,535 Detailed logs 
of foreign programs 
have been sent to us 
since January 1st, 
1932. All of these 
logs are complete — 
proving that the re- 
ception was not only 
heard, but that the 
clarity was perfect. 
Two of these logs are 
reproduced (in part 
only, for lack of 
space) on these 
pages. Think of it! 
9,535 logs from 18G 
stations in 40 differ- 
ent foreign countries! 
It is difficult to un- 
derstand, how anyone 
after reading these 
logs, could believe that dependable, day in, day out foreign reception is anything 
but a complete, and thoroughly satisfactory actuality. 

What Countries Will You Hear? 

Any Wednesday, Saturday or Sunday morning you can tunc in the Australian sta- 
tions and listen to a three hour program, in English, of course. Then if you wish 
something with a decidedly foreign flavor, you can dial Saigon, Indo-China, and 
listen to the weirdest,. Eastern music you have ever heard. 

Right after breakfast, most any morning, you can tunc in the Radio Colonial at 
Paris, France — or Chelmsford, England, from which station comes an English version 
of the World's latest news. 

From 11 :30 A. M. until 5 P. M, you have your choice of musical programs, talks, 
plays, etc, from Italy. France, Germany or England. In the late afternoon, the 
offerings from Portugal will be found very entertaining. 

In the evening you may have your choice of a dozen or more difTerent stations 
including Colombia and Ecuador in South America, Then, too, there is Spain, and 
Cuba. 

Is this all? — Indeed not! — These are just a few of the many foreign stations that 
will be found on the dial of the Scott All-Wave. A complete list showing the exact 
time to tunc dozens of foreign stations, is furnished with the receiver. 

What Will You Hear? 

From a large number of these foreign stations you'll hear news in English, and 
you'll delight in the variety of aspect the different countries give to an item of 
international interest. 

You'll hear music from everywhere. Weird chants from Tndo-China. and in con- 
trast, a tango from the Argentine. From Home you'll hear the real Grand Opera — 
you'll hear the voice of the Pope, the Vatican Choir and solo voices mellowed in 
Italian sunshine. From Germany you'll hear political speeches, music and news. 
From France, Spain and Portugal you'll hear a wonderful musical program that 
will thrill ydu hour after hour. From England you'll hear plays — drama — comedy 
and musicales; delightful presentations, refreshingly different from those to which 
you are accustomed. You'll never tire of foreign reception, because it never loses 
its novelty. 

Will the Reception Be Clear? 

Foreign stations are tuned easily and smoothly with a Scott All-Wave. As the dial 
is turned to the correct spot, the station comes cm, in most cases, with the same 
naturalness, clarity, and roundness of tone that characterizes domestic reception. 
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of Foreign Reception 
Owners 



and How l/oii lieasi it 




Usually, you can have moro volume than you wish, which moans simply that the 
sensitivity may be lowered beneath the noise lcvrl, thereby permitting the program 
to come through with truly enjoyable bell-like clarity. There's no doubt about it. 
Dependable foreign reeeption is here; yours to thrill to; yours to enjoy as you have 
never enjoyed radio before. 

Read These Logs* 

The log reproduced at the right represents one day that E. B. Roberts of Massa- 
chusetts spent with his Scott All-Wave. During the day he journeyed from France 
to England, to Italv, back to France and in the evening to South America. The 
other log is that sent in by Mr. Royc Bilheimer of Pennsylvania who made a point 
of logging every word put on the air by VK2ME, Sydney, Australia, February 28, 
1932. If yon have anv doubt concerning the authenticity of these two logs or 
the others sent to us, see the auditors' report herewith. Read these logs— then con- 
that 9,533 more detailed logs bear witness to the new world of radio pleasure 
d to YOU by the Scott All-Wave 15-550 meter Superheterodyne. 



sider 
opened 



hi 1_i ■ 

4 m a w ! ; 



THE SCOTT WELLINGTON 
Typical cf the many exeeJJent models of Scott Con- 
soles, the Wellington is a beautiful t-x ample of deluxe 
cabinet artistrv. Fashioned from burl walnut and 
finished to go 'with the finest furniture. The center 
drawer contains the optional phonograph equipment, 
which, when wanted, is supplied with an automatic 
ten record changer. 



Prove to yourself the 
practicability of 

Short Wave 
foreign reception 

These four pages have told the 
Story of short wave foreign recep- 
tion in no uncertain terms. They 
have PROVED that clear, enjoy- 
able reeeption of foreign stations 
can he enjoyed by anyone irre- 
spective of the state or country in 
which he lives. And we want to 
prove to you. right in your own 
home — that YOU can tune 'round 
the world whenever you choose and 
enjoy every program yon hear. To 
do that, we ll build a Scott All- 
Wave 15-550 meter superhetero- 
dyne to your order : we'll test it on 
reception from London, Sydney or 
Kome — and give you the exact dial 
readings. If you don't get enjoy- 
able foreign reception from these 
stations — if the receiver does not 
eclipse every statement made for 
it, you may return it and yonr 
money will be refunded. The cou- 
pon below will bring full particu- 
lars of this offer — also the techni- 
cal details of the Scott All-Wave. 
Clip the coupon — mail it now. 



The E. H. Scott Radio Laboratories, Inc. 

4450 Ravenswood Ave., Dept. C62 Chicago, 111. 



■ Tins E. H. Scctt Ra<Ho Laboratories, Inc., 
I 4450 Ravenswood Ave, Dept C62 
| Chicago, 1)1. 

I Send me full particulars of ihe Scott All-Wave 
I Superheterodyne, 

' Name — 

I 

I Street — . — 

1 



I Town 



State_ 



♦AUDITORS' REPORT 

Wc hereby certify that we have 
examinee! ami counted 0,535 logs of 
programs reported by purchasers of 
Scott All-Wnvo Receiver* from 1*6 
stations, foreign to the country in 
which received, during the months 
of January, February, March, 1932. 
Ciiesnittt, Murphy, Poole & Co. 
Certified Public Accountants 



News and Music From Four Foreign 
Countries Received in One Day 

These logs, ma<le March 7, 1032, and sub- 
mitted by E. B. Roberts of Massachusetts, 
indicate the variety of foreign programs 
that may be heard with a Scott All-Wave* 
For lack of space, only a portion of each log 
appears here. 

NEWS FROM FRANCE 
STATION RADIO COLONIAL— P0NT0 1 SE 

8:44V* ».m. E.S.T.— "This l« Radio Colonial from Pari* 
railing. Wavelength 19.68 meters,'* . ^ , 
News in English from the Continental T>ally Mail. Great 
Britain— The flnannal recovery of Great II rl la In has 
amused the lntere«t of the world. 

8:45 a.m. E.S.T. — rhimes. . 

From N. Y., Sunday— The V. S. view H that the world 
economic crisis U behind. Sterling reflected by rising 
to & new high. nll „ 

From Geneva. Sunday— fimall naU»>ns are not willing 
that the league s authority be flaunted even If the 
larger nations are. _ t _ . 

From N. Y. . Sunday— Bulletin on the death of Band- 
maMer Snusa. 

SSI 1 /* a.m. E.S.T.— From Berlin. Sunday— Speeches regard- 
ing the election next Sunday. Will Hlndenburg or 
Hitler be elected only question 

8:55 ».m. E.S.T.— From N. Y . Sunday— The Ltndherghs 
have turned to the underworld for help as the authorl* 
tlei seem helpless. 

NEWS AND MUSIC FROM ENGLAND 
STATION G5SW-CHELMSF0RD 

1:15 P.m. E.S.T.— Chimes. 

115'A p.m. E.S.T.— This Is the British BmadraM Ing Corp. 
calling short wave listeners of the British Em l dm 

through G5sW. GSWV broadcasts on a wave of 1* 0 

kilocycles or 2f».r>3 meters. 
1:16 p.m. E.S.T. — J*rograins to be radiated today 
I J7 p!m. E , S. T.— Programs to be radiated tomorrow. Marrh 

Mb'p.V'e.S.T.-- New* Bulletins for the Middle Zone. 
World conyrighted. , m 

Brland died today. An ardent advocate of peace. 
Bulletin regarding the Indian Budget 
Far East Bulletin— Dr. Yen announced that C'llna J« 
ready to enter neaot hit Ions to r*«<r»re peace The Jap- 
anese have no intention of advancing further. 
Bulletin regarding the kidnaping of the Lindbergh 
baby — no news as yet. 

NEWS AND MUSIC FROM ITALY— STATION I2R0 
ROM E 

2:49 P.m. E.S.T.— Telling In Italian of the result* of the 
six-day bicycle race In MjdUnn Square Oarden. wnhn 
was won by che team of McNamara -Peden. 

2:52 p.m. E.S.T.— Now talking about IMmo Camera and 
Young Strlbling. 

2:54 P.m. E S.T.— "Raddio Roroa-NapoJl - 

T ews bulletins from the V. A Shanghai and Tokio. 
Ncwh regarding the Lindbergh baby. 

2 :59 p.m. E.S.T. — Announcement. 

3:01' * P.m. E.S.T. — Announcement. Gave names of Italian 

fries. Music by orchrsrra between announcements. 
3:02 p.m. E.S.T.— Orchestra selection. 

MORE MUSIC FROM FRANCE 
STATION RADIO COLONI AL-PONTOISE 

3 *7 p m r s T. — "The Marseillaise.'" _ . 

3i59p:m: E.lj:— -niw. Hllo. Id. Paree. Station Radio 

4:00 p.m. E.S.T. — Piano and violin selection. 

4:06 p.m. E.S.T. — Announcrment. 

4:08 p.m. E.S.T. — Instrumental selection. 

4:15 p.m. E.S.T. — Annonnrement. 

4:16 P.m. E.S.T. — Cdlo snln. 

4:2i p.m. E.S.T. — Aiinouncement. 

MUSIC FROM SOUTH AM ERICA— STATION HKF 
BOGOTA. COLOMBIA 

8:25 P.m. E.S.T. — Vucal solo. Man singing native selection. 
8:28 p.m. E.S.T. — Announcement. 

Baritone solo, with choruses singing. 
8:33 P.m. E.S.T. — Announcement. 

Vocal duet. 
8:46 P-m. E.S.T. — Announcement. 
8:47 p.m. E.S.T. — Native Inst iu mental selection. 
8:50 p.m. E.S.T. — Announcement. 
8:53 p.m. E.S.T. — l>anr« niusi<\ Waltz. 
R:=? t-m. E.S.T. — Aiuiouiicement. 

1l. rl 'one solo. 
9:02 P m. K.S.T. — Announcement. 
9.02- p m. EST, — Native dance selection. 
9:08 P.m. E-S.T. — Announcement 

9:0D p. «i. E.S.T. — Slat inn annonnrement. "HKF. In Bogota, 

( olimmia. South America " 
9:10 p.m. r.S.T. — Instrumental selection. 

Volume very good. Some fading. 
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SEND NO MONEY-- 

Clip and mail to us the coupon below. We will send you either one 
or both books through the Express Company for your inspection. 
You have the privilege of keeping or returning them 





NOT ONE OF THE DFAGRAMS PUBLISHED IN VOLUME 
NUMBER i Of THE OFFICIAL RADIO SERVICE MANUAL 
15 REPEATED IN VOLUME NUM0£R II. 




L ft 
l A 



Ik 



Off-tiaC 
Etvhii 5cmrf 
M ii iU-i ! 

ii M IX kl i n^™A 



Volume I, 1931 Edition 



If you want a complete set of 
all Radio Diagrams, you must 
have both volumes in your file 



Both volumes of the OFFICIAL RADIO SERVICE MANUAL will 
give you the most complete set of circuit diagrams ever published 
for the Radio Industry, Every Radio Service Man and Dealer should 
have them available for immediate use in his business. Professional 
set-builders and amateurs will find them instructive and helpful. 



! w Rid Le Service ■ "w 

S*£ ; ■ Cu^b-u hf«i^ ":4?if i r 
"fevj -r j ■. ■ -:■ ' J 



Briefly outlined below are the "high spots" that are to be 
found in the 1931 Manual— the first complete radio service 
manual ever to be published. Over twenty -seven thousand 
copies of this edition were sold to members of the radio in- 
dustry. This assures you of its importance to those en- 
gaged in radio and how valuable it is to them. 

Partial Contents 

Wiring diagrams of radio sets manufactured since 1927, and 
many earlier ones of which there is any record elsewhere. 

650 pages of helpful radio-servicing material. 

Complete course of instruction for Radio Service Men, deal- 
ers, manufacturers, jobbers, set builders and amateurs. 

(Here are but a few of the subjects covered in the special 
course of instruction). 



Amplifiers 
Antennae 

Automotive Radio 

Condensers 

Detectors 

Eliminators 

Meters 



Power- Supply Systems 

Radio Phonograph 

Equipment 
Resistors 
Short-Wave Sets 
Speakers 
Tubes 



Volume II, 1932 Edition 

Get Supplements FREE with the 
NEW 1932 MANUAL 

There is so much new material in this Manual, that a Service Man 
or dealer would be lost without it when called to service a set. In- 
formation about new models which have l»een on the market only a 
few weeks are contained in this book. The 1932 Manual makes the 
service kit complete. 

The 1932 Manual contaiiu a Full Radio Service Guide and a Complete 
Directory of all 1931-1932 Radio biagrams. also models of older dc 
sign. Kveryone in the Radio business should have a copy. Send for 
yours today! 

Partial Contents of Volume II 

A step- by-step analysis in servicing a receiver which cml>odies in its 
design every possible combination of modern radio practice; it is fully 
illustrated and thoroughly explained. It is the greatest contribution 
to the radio service field. 

Chart showing the operation of all types of vacuum tubes, whether 
new. old or obsolete. An exclusive resume of the uses of the Pentode 
and Variable- Mu Tubes and their characteristics. 

Complete discussion of the superheterodyne and its inherent peculiari- 
ties. Also a special chapter on tools used on superheterodyne circuits. 
Schematic diagrams and circuits complete with color codings. 
Important chapters on commercial aircraft radio equipment; new data 
on commercial short-wave receivers and converters. 

Servicing and installation of public address systems and talking ma- 
chine equipment. 

Standardized color-codings for resistors. 

Operation of old and new testing equipment; tube voltmeters, output 
meters, oscillators and aligning tools. 

A full section on Midget radio* — their design, circuits, and types. I low 
to service them most economically. 

Hundreds of schematic diagrams of older radio receivers which have 
never l>een published. 

PJank pages for recording notes, diagrams and sketches; these pages 
are transferable to any part of the book. 
Coupon page for free questions and answers. 



$4.50 Complete with Supplements Mail Coupon TOD A Y! $5.00 Complete with Supplements 

I 



650 PAGES 

(Complete with Supplements) 
Over 1,500 Diagrams, Charts 

ana 1 Illustrations 
Flexible, Looseleaf Binder, 
9 x 12 inches 



I GERNSBACK PUBLICATIONS. Inc. 

| 96.98 Park Place. New York, u Y. I 

I PIcjim- x'lid nir for KKKK inspection tto books I 

■ 1 hint* rhetked below. f understand that I • 

I may examine them carefully, and should 1 de- | 

I <ido to loop ihem. I will imy the full roal. | 

| plus Ihe fe* <enu for earning charges. ThJa ■ 

I offer U Rood only In the I'.S.A. I 

I ( ) Volume I. 1031 Manual, with SuPPle- J 
m*nl«, $1 r.o 

Volume II. 1932 Manual, with Sumde- . 

nients to be mailed Free ewry 60 days, I 
no 

| ( > ItOTH HOOKS KOIl $9 110 

I NaMK I 



! 



OVER 1,000 PAGES 

Including Supplements) 

Over 2,000 Diagrams, Charts 

and Illustrations 
Flexible, Looseleaf Binder, 
9 x 12 inches 
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Dome folks still cnmo 
around on roofs and trees . 



■ ■ 



Thousands and thousands, 
though, have learned how much 
easier it is just to connect — 



this to the 
ANT post— 

this to the 
GO post— 




ELECTRON 

AERIAL 
ELIMINATOR 




— and this long cord to 
the nearest water pipel 



THERE MAY not be any lightning hazard in a 
wire that leads from the roof straight down to 
your living room* (Try to get the Underwriters' 
Laboratories to say there isn't!) But you KNOW 
there isn't any in the ELECTRON AERIAL ELIMI- 
NATOR, So why take a chance? 

More distance with an outside antenna? Maybe, 
sometimes — though it's hard to be so sure of that 
after talking to a few ELECTRON users. But even 
so — how much does Mr. Broadcast Listener of to- 
day care about getting a few more occasional 
stations, compared to the BIG satisfaction of get- 
ting his "regular" stations with less static and less 
interference? And that's what he can do with an 
ELECTRON ELIMINATOR. As far as reducing 
static is concerned, it is every bit as effective as the 



Tha ganuina ELECTRON AERIAL ELIMINATOR is told at 
loading radio supply stores and departments all over the 
United States. If your dealer hasn't it, don't accept an in- 
ferior substitute, but send to the manufacturer direct. One 
sample, to anyone {note this protection) $1.00 postpaid; to 
dealers and service men only, */j doxen $4.00, I doien $7,00 
postpaid. Cash in advance; no accounts opened. Money 
promptly refunded on return of any sample in perfect condi- 
tion within ten days. 

COMPO MFG. CO. 
1255 S. Michigan Ave. 

Chicago 



"short inside antenna" that engineers have pre- 
scribed for years in static-infested neighborhoods. 

Then there's the dealer who still worries over how 
he can either sell or give away an old-fashioned 
"installation" with sets selling as low as they are. 
Why do it? It's a rare set indeed that won't give 
more real satisfaction with an ELECTRON ELIMI- 
NATOR than with the most formidable 100-foot 
aerial-ground-lightning-arrester outfit that was ever 
"installed"! 

Screen-grid tubes wrote the death warrant for 
the old aerial that straggled half across the block 
and made roofs look like a wireman's nightmare — 
and picked up a steady stream of static. Why not 
be modern and use the standard aerial eliminator 
that reduces static to the rock-bottom minimum? 



Compo Mfg. Co., 

1255 S. Michigan Ave., Chicago. 

For enclosed $ (cash or check) you may send 

me genuine ELECTRON AERIAL ELIMINATORS. I am 

to be entitled to return them within ten days if not satisfied, 
and receive refund in full. 



Name 



Address 
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MID- 
WEST 
4-TUBE 
SHORT 
WAVE 
CON- 
VERTER 

Converts any A.C. 
s«t of adequate sen- 
sit i v it y into a short 
war*' reeeivor tor 
HTOjltUiBI nf polie*> 
calls. :iir|»I:nti' <<»n 
vcrantioiis. ships lit 
sea. and. under 
conditions, broadcasts from foreign afaUoiis. 
This unitizing new shori-wavr- eon verier em- 
ploys 4 uilM'tf and is self- powered. It ns«-s Olio 
one -JiM. and two '2'2~ tain-*, in combination 
with a O-tnbe Supor-llot. it; pivcs yon a 1* 
1 1 1 1 »« - AU<->V«»RU>» ALL-WAVK combination. 
When used with the very latest model Midwest 
11-tnbo super heu«rodvne f shown above. it 
tfives von a total "f l"» powerful rnbos. and 
ALL-WOULD, ALLWAVK reception nnh.sit 
able even in receivers costing several times 
as rnncU- 

l)un't confuse this 4-ntbc self powered con 
verier with clienp one and two-iiilie roiivorteis 
that are not self powered. The Midwest Ton 
verter actually pives bettor performtiliee than 
many converters costing twice a* much. 



WORLD-WIDE 
SHORT WAVE 
RECEPTION 



New 

I3Tube and 15 Tube 

ALL WORLD ALL WAVE 
COMBINATIONS/ 



Now you may get SIIOKT WAVK broad- 
casts airplane calls police signals — 
standard long wave broadcasts— all witi / 
one combination s»>r. Hear U S. stations £ 

fr toiisi t.o eoant„ and from Canada to/ 

Mexho. Hear the Canadian station*,, j 
Mexico. Cuba, South America, ships at se:i 
foreign stations! A Midwest 13-tilbe 
ir»-tube combination pives you ALL t liar's 
desirable in radio. These ' wonderful new 
combinations are sold at amazingly low 

dtrect.-from -factory prices. When you receive onr big new catalog and note 
rhe low prices. :io days tree trial offer, terms as low as $5.00 down, vou'll 
be positively amazed. Mail the coupon right now — tret the surprise of' vour 
life. 



mi. I 
or > 



MIDWEST:; , 

WORLD 



V 




Read This Letter! 

This is but one of many letters received from 
delighted Midwest buyers: 

••Hitriiitf l he past week I lotrped the following: 
VYA l'ontoise. VYanec : GHW Kiiffhf, Knu- 
land: HV.r Vullroii rity, Italy: X DA Mexico 
City: VK2MK Sydney. Australia: VKflOW 
Kowiuanville. Canada: 12 Koine. Italy: 

<jr»S\V Cbelmsford. Kiighliid : <XL\ and VKULHt 
Dmmmoiidville. Canada. Also picked up many 
amateur and airport stations from all over 
1'nited St 'les Numerous ship, shore and 
transatlantic phones from both sides ami an 
Hawaiian Test Station came in clear ami 
sharp. Several Spanish and ficrmnn speaking 
stations havi' also been receive* I but not yet 
identified. Have received every broadcast from 
KYA. morninjr and afternoon, for over a week 
with wonderful tone and volume. The Mid 
west Combination Set is certainly one to be 
proud of." 

Wra. S. Teter, Wmtorpai k. Flu., Mar. 2 J0-2 

MIDWEST RADIO CORP. ! 




Deal Direct with Factory 
SAVE UP TO 50% 

Never have Midi powerful set.s 1 u oflcrrd at Mid 

vest's amazing low prices. Von save tin- middlemen's 
protits. Vonr omit will reach you splemlidly 
packed, rigidly tested with everything in place ready 
to ping In, No assembling! Kriiertaie yourself for 30 days absolutely I'll FA 
then decide. And don't forget— every M1DW12ST outfit is barked by an 
absolute ffiiarantee of satisfaction, ion take no risk. Mail the 
coupon now! 



TERMS 

as low as 

$ 5-oo DOWN 



1 



Of 



Complete Line 
Consoles 

Tli« Mc KltKK ^atnloc 
beautifully I llu^i i at«*s 
the rompMo line of 
frnriri'Oiiii Mh!u» t cirwi- 
*>Jrs "He Lush." 1 1 i «l»- 
hoy am! LmwIhiV MXHlel*. 



J/ait this Coupon for Complete 
Details and Big FREE Catalog! 



Midwest Radio Corp. 
Dept. 73 

Cincinnati, Ohio 



< ) Send ioe SI»fiCI \I, 
PROPOSITION 



Without irijllaatloii send mo your new 1032 • alalog and complete 
details of n anil ir.-tubo Alt-World. All-Wave Com til nations, 4-tubo 
Converter. 9 and II tube Super- Heterodynes, low factory price.-, easy 
terms and liberal 30-day frco trial offer. This U NOT an order. 



Dept. 73 



(Est. 1920) 



CINCINNATI, 0. \ 



Name 

Address 

Town State. 
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HUGO GERNSBACK 
Editor 



'Takes the Resistance Out of Radio* 

Editorial Offices, 96-98 Park Place. New York, N. Y. 



Radio Converters and Adapters 

By HUGO GERNSBACK 



Dl'WlNXS the past year, an entirely new hit lust ry has 
sprung tip in order to satisfy the uvid demand made 
hy the public for short waves. Kvery radio manu- 
facturer, large and small, is rushing into tins field, and 
the demand for this type of apparatus at the present time is 
very great and seems to he on the increase. 

In order to receive short waves, one of three types of sets 
is required. 

First ^nid also the most efficient one) is the straight short- 
wave receiver in which the short waves arc received and 
amplilied <i t the short wave lengths. 

Second, the short-wave enmertcr in which an ordinary broad- 
cast receiver is used in con junction with the converter. In this, 
the most popular combination today from the public standpoint, 
the broadcast receiver, generally speaking, is used in the role 
of an amplifier, and the short-wave adapter is used exclusively 
as the short wave end. The converter, in other words, is used 
to intercept the short waves, then pass on the result to the 
broadcast receiver and its loudspeaker. The short-wave con- 
verter has a power pack of its own and must therefore he 
connected to the light-line. 

Third, the short-wave adapter, which is in many ways similar 
to the converter except that it has no power pack of its own, 
hut uses the power supply from the broadcast set. The adapter 
as a rule is not as efficient as the converter, at least not in 
the present state of the art. 

In addition to the three classes mentioned, we have, of 
course, the combination set where the short-wave converter is 
built directly into the broadcast set and where, by means of 
a switch, the user has the choice of receiving the usual broad- 
cast reception on the long waves, or at his will, the shorter 
waves, through the converter. 

An increasing number of ratlin broadcast sets are now being 
produced in the combination type, and the time is not far 
distant when a radio set will be considered out-of-date unless 
it can receive both long and short waves. 

It is most fortunate for the radio industry and the art in 
general that radio manufacturers have taken to building short- 
wave combination sets, because it prepares the public for the 
time when all broadcasting will, without doubt, be transmitted 
on short waves. The trend is unmistakably that way. With 
television in the ottiug, -which will be entirely on short waves, 
in the opinion of the best radio minds today, there is no ques- 
tion that broadcasting itself in the near future will be on short 
waves as well. Meanwhile, the public is getting rrsed to the 
peculiarities of short waves and thus the radio manufacturers 
are unconsciously preparing the way for the wonderful possi- 
bilities inherent in the short waves. 

Of course, much exaggerated nonsense appears in the short- 
wave converter advertisements of some radio manufacturers, 
who should know better. There are inherent peculiarities in 
the short-wave bands, and we have as vet to see the set which 
at the **twist of the wrist" brings in Uonre, Italy or Sidney, 
Australia. In the first place, short waves cannot be received 
at their best during all hours of the day. Different wave- 
lengths are received best during certain hours of the day or 



night \ritt then again, location and local conditions have a 
lot to do with short-wave reception at the present tune, and 
this holds particularly true for large cities, where man-made 
static frequent I v ruins good short-wave programs. I ntil such 
time as the art has progressed .sufficiently to do away with 
such static, short-wave reception in the large centers will 
always be more or less unreliable. 

I do not make these remarks with the idea of discouraging 
people from Inning short-wave equipment. Quit* to the con- 
tra rv, for even if von cannot receive programs from the Anti- 
podes, there are thrills galore which even mediocre sets can 
bring to their owners. To mention only one, which seems to 
have taken the country by storm- I'oliee Uadio. It is no trick 
at all to pull in exciting police reports from every point ot the 
compass in the Tinted States with a short-wave converter or 
short-wave adapte r. There are at this time of writing about 
;n police stations in the country, and these stations are audible 
practically even'wbcre over the length and breadth of the land, 
day and night. ' Murders, holdups, burglaries and other crimes, 
automobile collisions, and thousands of other interesting news 
items Hash through the air almost every minute of the day. 

Inasmuch as there arc a number of such police stations oper- 
ating on the same wavelength, it is not even necessary to tune 
your set once you have located the wave hand. All you require 
is to turn on' the set, lean back, and enjoy real excitement 
for hours at a time. Naturally, of course, if two stations on 
the same wavelength operating with equal power, transmit at 
the same time, they will interfere and it will be impossible to 
tune out one and bring in the other; but as a rule, one will 
drown out the other because two distant stations seldom come 
in with exactly the same volume. 

As time goes on, there is no doubt that police radio will be 
extended so that practically every municipality in the country 
will have its own police radio. At the present time, the intelli- 
gence is intended only for police automobiles equipped to 
receive headquarters* reports, but there is mi reason why 
diligent citizens should not help their police departments to 
curb crime; ami it is here where short-wave converters and 
adapters become particularly useful. 

Suppose there were several million slant-wave instruments 
in the country and a large portion of the listeners were listening 
in. A good deal of crime could then be prevented because in 
the verv nature of things, it is sometime* possible for a citizen 
to be on the scene quicker than the police automobile, which 
might be miles away from the scene of crime, accident, or 
what-not. Take the* following case: 

A murder has been con unit ted and a citizen has reported 
to police headquarters a description of the criminals and the 
license number of their ear as well as a description of it. 
Meanwhile, the car moves on. Within a few seconds a police 
alarm is given out and several thousand short-wave-set owners 
will hear the alarm ami will be on the lookout for the car. It 
becomes, then, a simple matter for the citizens to report either 
to the policeman on the beat or to headquarters where the ear 
has last passed, and in this way, the criminals can be appre- 
hended far more easily and quickly than could be done in 
any other way. There are, of course, many other ways in 
which owners of short-wave sets can assist the police. 
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How to Build the 
RADIO "TREASURE" FINDER 

A portable home-made radio transmitter and receiver 
which detects metal objects buried in the earth. 



FOll centuries the human race has combed 
the earth's surface in the snitch for 
precious metals, and their search has not 

hcen in vain; the earth has generously given top l>H Moris of 
dollars worth of gold and other precious minerals. It is obvious 
that if this mineral is found on the earth's surface it will also l>e 
found within the earth: ami instances where it has been found 
within the earth have resulted in the exploitation of rich mines. 

The problem of determining where precious minerals or other 
objects are concealed within the earth has aKsorbed human thought 
for ages. Various schemes have been proposed for locating this 
buried wealth. Some of them, whether based on superstition or 
not, which employ various forms of divining rods, are not within the 
scope of this article. We are chiefly interested at present in build- 
ing a metal locator based on the known phenomenon of radio seience. 

We have received hundreds of requests from readers for informa- 
tion on a practical, elect rieal treasure 
tinder. While the apparatus described 
in our June 19:11 issue is entirely prac- 
tical for the purpose for which it was 
designed, it is not very sensitive to the 
presence of small metal objects. Judg- 
ing from the numerous requests received, 
many of our renders know the approxi- 
mate whereabouts of some hidden treas- 
ure, which may be of very small physical 
dimensions but of enormous value. It is 
mainly to locate such objects that this 
apparatus has been designed. It will, 
however, in many cases, defect I he pres- 
ence of an ore deposit. // muH he thor- 
oughly under* food, however that this de- 
vice will not ju*t detect gold or no me 
of her precious metal in preference to the 
tuts fir elements. 

It will indicate the presence of am sub- 
stance which is a conductor of electricity, 
In other words, it will detect the pres- 
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Fig. A 

A photograph illustrating the Construction 
and use of the 'treasure'' finder. The flat 
hod- to the left is the receiver, while the 
right box is the transmitter. As stated in 
the artu fc, this detiee trifJ dctert any sort 
of metal — not especially pviiciona minerals. 
Fi(/. li on the folio icing page shown an in* 
tenia I view of the transmitter and receiver. 
The photograph to the upper left is the 
transmitter, while the one to the right is 
the receiver. The covers, shoitn in the 
ecu (mi belong to the receiver and trans- 
mi iter respectively, frum left to right. Com- 
plete conxtructiunal details is* given in Fig. 2 
on the following page. 



i 



ence of a buried tin can just as elHcienMy ag 
it will respond to the presence of a hidden 
chest of gold. Furthermore a precious diamond 
or pearl may be directly under your feet and the apparatus will 
remain silent. Moist ground, especially if it contains acid or salts 
that will cause it to become a good electrical conductor, will reg- 
ister on the treasure finder. Ipor these reasons you will no doubt 
have some disappointment and receive false alarms from the 
apparatus before yon make a strike. 

Practically all electrical treasure finders of the portable type 
operate on the Hughes induction balance principle. 'Hie induction 
balance is simply a \Y brats lone bridge in two arms of which ,ire 
connected induction coils. The coils are so balanced that when 
an alternating current is pas.sed through the bridge no response 
•is heard in a bead-set connected to the bridge. If a piece of metal 
is brought within the magnetic field of one of the coils it absorbs 
energy (which is represented as eddy cur- 
rents in the metal) and the coils are no 
longer in electrical balance. The effect is 
immediately manifested by a sound in the 
headphones. 

The Hughes induction balance, generally 
employs alternating currents within the 
uudible range, and hence the extent of the 
magnetic fields radiated from the coils is 
somewhat limited. Hy using radio fre- 
quency currents, greater depths may be 
peuetrfited: and with primer design of 
the apparatus. great sensitivity will 
result. 

We are all familiar with the early un- 
shielded battery radii) sits which produced 
i] squeal in the loudspeaker whenever our 
ud a pp roar lied any part of the circuit. 
This condition existed whenever the set 
was in an oscillating condition. It is 
partly upon this principle that the appa- 
ratus about to be described operates. 
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General Description of 
Apparatus 

The various illustrations show 
the general mechanical arrange- 
ment and design of the device. 
It comprises a miniature radio 
transmitter and receiver, each 

in a separate box connected to each other with a long wooden har 
with a carrying handle attached at the center. The transmitter 
employs a single tube which sends out modulated oscillations from 
a loop aerial wound around the box. 

The receiver (Figs. A -and 1) employs a loop aerial wound around 
the receiver box and connected to a 
sensitive three tube set. The receiver 
is carefully tuned to pick up the sig- 
nal radiated from the transmitter. It 
will be noted from Pi£. 2 that the 
transmitter box is hinged to the car- 
rying handle so that it may be set 
at any angle, and locked with a wing 
nut. The correct setting is deter- 
mined by listening* in on the headset 
and ad justing the transmitter angle 
until no sound is heard. Under this 
condition the receiver loop will be ap- 
proximately at right angles to the 
transmitter loop. It may be necessary 
to use a long wooden stick to tilt the 
box to avoid body capacity. In free 
air, the radiated magnetic held will be 
approximately as indicated in Fig, 8A. 
Whenever a metallic object conies 
within the presence of radio waves it 
obstructs the waves and absorbs some 
of the energy. Those who have driven 
through the city while using an auto 
radio are well aware of this fact* 
Our treasure tinder makes use of this 
phenomenon on a miniature scale; 
whenever it is brought within the 
vicinity of a metal ob ject the radiated 
field of the transmitter is distorted 
as shown in Fig, 3B and a state of 
balance no longer exists; a signal will 
he heard in the headset 

In tins apparatus the receiver is 
designed so that regenerative ampli- 
fication may be employed. Also the 
set may be adjusted so that it will 
oscillate, and thereby produce a beat 




note in the head-set by het- 
erodyning the signal from the 
transmitter. Under these con- 
ditions a supersensitive state 
exists; the presence of a metal 
object within the held of the 
transmitter loop or the re- 
ceiver loop will detune either 
circuit slightly and change the pitch of the beat note. This method 
of detecting an object should be carefully checked by previous 
methods in which the receiver is not oscillating, hecause it is so 
extremely sensitive that it may give erroneous readings. In either 
case it is important to maintain a uniform distance between the 

apparatus and the ground while car- 
rying it along; otherwise the capacity 
to ground will change and affect the 
heterodvne whistle. 



MAKE TWO. V4 M X 16 ! /2"X I6'/Z" MAKE TWO 
\ FASTEN ONE ON BOX THICK 



-y- — 

Vl MAKE FOUR 



' j ^ CENTER LINE , 



BOXES 



6 FT.* 



V TTHICK MAKE ONE n ^/s* HOLE 



6 FT. 
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Fig. 2 

CoH*tructirma1 ttetttils of the treasure finder. 



The Transmitter 

The diagram of the transmitter is 
shown in Fig. 4. A Hartley oscillator 
circuit is employed. The tube is a 
*30 type operated from two dry cells 
for the filament and a battery of 
fK) volts for the plate. The batteries 
are housed in the box with the trans- 
mitter as shown in Fig. 15. The values 
of the parts are given in the list of 
parts. The grid condenser and the 
grid-leak are selected so as to pro- 
duce an audio- modulated signal. 

The loop aerials on both transmitter 
and receiver each comprise 10 turns 
of No. 18 bell-wire. The experimenter 
may try various wavelengths by in- 
creasing or decreasing the number of 
loop turns and the turns on the plug- 
in coil, H.F.T., Fig. 1, and by tuning 
the variable condensers. The wave- 
lengths chosen are in the neighbor- 
hood of 100 to 200 meters. It is un- 
likely that a license to use the appa- 
ratus is necessary because of the low 
power of the oscillator. It is no more 
til radio transmitter than an ordinary 
test oscillator, such ns is used by Serv- 
ice Men. It is interesting to note that 
*t he government has Minted the wave 
bund of 175 to 188 meters (approxi- 
mately) for geographical prospecting. 
(Continued on patje 719) 
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The Latest in Radio 

At the RADIO SHOW 



THE PILOT "DRAGON" ALL-WAVE RECEIVER 

I IK receiver illustrated in the 
accompanying photograph is 
to .5 5 5-i net cr receiver 
ma n u f no tared 
hy the Pilot 
Radio and Tube 
Corp. The fea- 
tures of the set 
are "one-hand" 
control, a 4-fi- 
point hand- se- 
lect or switch, 
and catacomb 
construction of 
tuning units, A 
short-wave con- 
verter is inter- 
posed between 
the antenna and 

broadcast receiver. Because of its unique design, no tone-control 
is necessary. 




The new 
"Dragon'' 
clUirave receiver 



RCA-VICTOR MODEL RE-20 



ADE LUXE ten-tube 
superheterodyne re- 
ceiver, shown in the 
accompanying illustration 
has recently been an- 
nounced by the RCA- 
Victor Co. It incorpor- 
ates several features that 
are relatively new in 
radio receivers. It has a 
two - speed phonograph 
motor; an automatic 
volume - control in the 
phonograph circuit; a 
micrometer tone control; 
an automatic tone con- 
trol; and a synchronous 
motor for the phono- 
graph. The totally 
shielded chassis is 
mounted in a walnut -fin- 
ished console cabinet, V.i 
inches high. Hi 3 ', inches 
wide, and Ui\' 4 inches 
deep. It uses 2-'l-7*s, 1- 
*80, l-^^a-^T's and li-llVs. 




AUDIOLA SHORT-WAVE TABLE 




Tl I K Audiola Short- Wave Tabic, 
illustrated here, is a short- 
wave converter designed for use 
with a midp t receiver which rests 
on top of the tabic as shown. The 
modern trend toward short-wave 
reception has manifested itself in 
many types of converters, but the 
one illustrated at the left is 
especially designed for midget sets, 
although it may be used success- 
fully with any type of receiver. 
When a console-type set is used in 
conjunction with this converter, 
the table-top may be used to set 
ornamental articles upon. 

This device is a product of the 
Audiola Radio Co. 

The light cacti area in the pho- 
tograph merely illustrates the 
usual receiver designed for use 
with this "table." 



.Yctr ximrt-trttre tahfv. 



THE SENTINEL ALL-WAVE 

Sentinel 



RCA -Victor's new KE-20 



-SUPER." 

THE new 
model 12-5 a II- wave 
superheterodyne receiver 
is illustrated to the right. 
The broadcast band cov- 
ered by this receiver in- 
cludes those from 13 to :$5 
meters, 32 to 85 meters, 
80 to 200 meters and 1<>5 
to 550 meters. Each band 
is completely calibrated 
in a single dial, and tun- 
ing' is accomplished by 
operating only one con- 
trol dual -speed dial. 
Hand switching is done 
by a special multiple- 
gang selector switch oper- 
ated by one of the knobs. 
An intermediate fre- 
quency of 507.5 kc. is cm- 
ployed in order to mini- 
mize image- frequency in- 
terference. '" ,c Sentinel Mmhl 125 

This set has a sensitivity of better than <> micro-volts while the 
selectivity is about 10 kc. 




* fit 
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TRIAD'S CRATER LAMP 



MACY'S ELECTRO-DYNAMIC UNIT 




Triad's crater lamp. 



A"COLD-CRATKir type neon lamp, 
designed for use in television receivers, 
has been announced by the Triad Television 
& Mfg. Co. The tube consists essentially of 
two electrodes mechanically mounted within 
a few thousandths of an inch of each other. 
One electrode is known as the '*target** and 
has a hole approximately .025- in. in it, 
through which the intense beam of light is 
projected to a lens-type scanning disc. The 
tube draws from 20 to U) mitliauiperes and 
the light intensity is sufficient to allow a 
picture Approximately one- foot square to be 
obtained. 




Mac \f 8 ''Giant" "0-iratt speaker unit. 



FOR music reproducing 
systems the Maey 
Electrical Products Co.* 
Inc., ofl'er two new types 
of electro-dynamic speak- 
er units; the junior type 
3N operates on an output 
of 7-10 watts, and the 
giant, illustrated to the 
left, operates on an out- 
put of 10-30 watts. Both 
types require a field sup- 
ply capable of delivering 
Ui Amperes at (i-volts. 



WWW., 
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BLIC ADDRESS SYSTEMS 



J. \ng use <»f public ad- 
dress systems, Klcctrnd 
Inc., announces a new 
line of complete co;uip- 
ment designed to cover 
this field There are two 
•types, that shown at 
the left known as the 
"500 scries" and another 
known as the "10(10 
series." The "500 series 1 ' 
is 33 inches liifrh. 2SM/ 3 
inches wide, and IS inches 
deep. It is equipped with 
an automatic phonograph 
rccord-chaiifrcr for playing *J0 records consecutively. Most any type 
Klcctrad amplifier may l»e used, from their "B-*JWT* tt> their **K-250. M 
The main difference between tin* 500 series and the 1000 series 
is that there is no provision in the 500 series for radio music, 
a*, there is no tuner. 

There are twenty-four different models in the 500 series and 
twentv different models in the looo series. 



S. M. 727-DC RECEIVER 



An Klvctratl Ssttxtcm, 



REVERE SUPERHETERODYNES 



^plIK Revere Radio 
A Corporation has just 
announced a six-tuhc 
mi perl let cri »dy nc receiver 
equipped with an auto- 
dyne detector* full auto- 
matic - volume control, 
pentode output tuhe and 
\ariahle-riiu tubes. 

This reeeher is offered 
in four .styles of cabinet. 
Model V7-S. a table model 
in a cabinet of rubbed 
walnut with a erotehed 
walnut front panel, set 
oil b\ an overlay of 
Mexican Marble Wood. 

The Patrician Console, 
illustrated to the rijrjit, 
utilizes the space not re- 
quired by the chassis to 
provide a convenient shelf 
tor books and a handy 
stowaway space. 




The U eve re Patriea Console Receiver, 



MAJESTIC "FAIRFAX' 1 




Maps tic Fairfax M oriel 2 0?> 



IS the May, 1932 issue 
of K aiho-Chai-t there 
was described {in a Data 
Sheet) the new Majestic 
models V a i r fa x and 
Sheffield receivers. A 
photograph of the Fair- 
fax is shown to the 
left. As may be seen by 
reference to the above- 
mentioned issue, it is an 
eifrht-tuhe set employing 
four (i-35-S tubes, one 
G-27-S. one (I-2-S, one 
G-1-7 ami one (i-80, and 
is of the superhetero- 
dyne type. The mot lei 
"2ua chassis is used in the 
Sheffield model 201 re- 
ceiver and in the Fairfax 
model t>u;{ receiver. 




#. M. 7i»7-/>r Receiver. 



SILVER - MAR- 
SHALL, Inc. an- 
nounces a new super- 
sensitive receiver de- 
signed to operate 
from batteries in the 
rural sections of 
country. It is an 
eijrht-tube set having 
a push-push output 
stupe and uses two 
K.r\ variable -urn 
pentodes. It is a 
broadcast receiver 
of low power drain. 



RCA-Y1CTOR S.W. COMBINATION 

THK UCA-Vielor Co. has avail- 
able for consumers' use a new 
combination short- and |on«r-wavc 
receiver known as the model UO- 
*23. It is an cijrht-tubc super- 
heterodyne set with automatic 
volume control ami a three-tube 
short-wave adapter. The short- 
wax e ranjrc is from 13.8 to 200 
meters, ami any particular band 
may be selected by means of a 
seven-segment ranp' switch. 

It is 1-7 inches hijrh, *J7* 4 inches 
wide, ami 13 inches deep. The tubes 
used are one *80, one '21-, three 
*J7\s, two \3:Vs, and one "V7. As may 
be seen by reference to the tijrure 
at the rijrht, tliere are two sets of 
controls; one for the low and the 
other for the broadcast band. 




RCA-Victor SW. Combination. 



CENTRALAIVS DUO-PURPOSE LNIT 

L'RINC. the past few 



DL Hl.Nb tne past few years 
modern radio design has 
drifted toward compactness and 
versatility. In fact, the efficiency 
of radio apparatus has advanced 
to such an extent that the separate 
line switch, used to turn the radio 
"on" and "ofiV* has been com- 
pletely dispensed with. The Cen- 
tral Radio Laboratories has an- 
nounced an extremely compact 
combination line switch and vari- 
able resistance. 

As indicated by the photograph 
to the rifrhL it is actually about 
l', 3 inches in diameter, and there- 
fore is suitable for use in present- 
day midget receivers where space 
is at a premium. 




Ccntralab's Combination L'nit 



A PUBLIC ADDRESS AMPLIFIER 




The Webster f\.l. Amplifier 



TO the left is shown 
an amplifier, known 
as the model (>018-K 
which is suitable for use 
in the smaller type of 
public address systems. 

The model ti018-H is 
designed for a ll.l-volt 
A.C. line, while the G0U>- 
[{ is designed for a 220- 
volt V.C. line. They are 
products of the Webster 
Electric Co. 
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WESTERN ELECTRIC MONITOR UNIT 



FADA "KY" CHASS. 




Aborr. front rh if of thr 
Wrxtrnt t.'f* i-trh' moil i fur 
unit. Thr si hrnmtir oirruit 
of thi* tlrrhv is ttlioirn h*lou\ 
It tr,t# ttrsitfttrtl h>f thr llrll 
7 t'lrp h on c L n ho ra t u ricx* 



BKCATSK the Federal Radio 
Commission issued (ieneral Or- 
der No. llfi, compelling broad- 
casters to remain within 50 cycles 
of their assigned frequency, the 
monitoring nntt illustrated \vas de- 
veloped for t lu* Western KleetrieCo. 

The monitoring unit may he at- 
tached into any stage of the 
transmitter; it contains an oscil- 
lator working on the assigned 
frequency and a detector. The 
st.it ion's wave heats against the 
monitor oscillator, then detected. 



N? 700 A OSCILLATOR 
*71 A 




CONCENTRIC 
UNE 
(IP USED TO 
CONNECT TO 
TRANSMITTER 
INSTEAD OF 
ANTENNA 

pickup; 



GLOBE TELEVISION RECEIVER 




WITH the announcement of the 
Globe television receiver of 
midget construction, the public may 
now procure a set that is no larger 
than the broadcast midget. 

The receiver comprises a metal 
chassis that is now employing two 
screen-grid *2l tubes for the U.K. 
stage, one '27 detector, one '21 first 
audio, one '27 second audio and two 
'4-5 power tubes for the third audio 
stage, together with an *80 rectifier. 
A power pack is included for full 
A.C. operation. The te|e\isor con- 
sists of a rjuiet-running synchronous 
j motor. Pranring ami synchronizing 
arc accomplished by turn- 
ing a single dial. A f>0- 
linc lens-disc is employed 
in combination with a 
crater neon lain}) for 
projected images, A pic- 
ture 4 x 5M, inches is 
secured. 

The front ami rear 
news of the set is shown 
to the left, and is a 
product of the Globe 
Television and Phone 
Co. 



A ho re, front rinr of thr 
Olobr trlrriMtoH srt ; trft. 
a rmr rinr of thr rcceirer. 
Thr »jO.//')ix ttinr in ffrarlu 
seen in thr httrrr ftirturr. 
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left is 
r\ A. 1). 
and is d« 
I heir model <► 
It is a ten-tub. 
siipcrhetcrodNf|0f 
able for the short a., 
broadcast hands It 
f) 7 s inches deep, 1 
inches high and 
inches wide. On I hi 
normal broadcast band 
it is a superhetero- 
dyne using one stage 

of variahlc-mu amplification, one *2t- used as a combination first- 
detector ami oscillator, one stage of va riable-uni I.P., tine combina- 
tion diode detector and A.\\(\ using a *27 tube, a vuriahle-mu 
first A.K. and a *47 pentode output tube. 

The short -wave tuner of the multi-switch type is used. It consists 
of a '24 first detector, a \'J5 coupling tube acting as a 1525 kc. I. I*'. 
amplifier and a '27 high-frequency oscillator. 

Past issues of It wuo-Ch.ut contain data sheets on Pada receivers 
which should be consulted for a comparison between different 
models, H might also be advisable to check-up on other "double 
supers." 



Phot of/ raph oj the Furfa '*KY" rvecirer chuxxift, 



WOODRUFF RADIO WALL PLATES 

SKRVICP Men have not always found it convenient to install 
wall -plates in radio service installations because of the varied 
requirements of every different installation. There is an olnhuis 
demand for such a wall-plate, and consequently there has been 
developed the "Super-Thru" radio outlet illustrated. 

With this device, wall thicknesses up to 15 inches may easily 
be spanned, regardless of whether they are of wood, plaster or any 
other material. The in- 



side connection block 
shown to the right of the 
photograph is also a 
lightning arrester. 

An installation using 
this device conforms with 
the requirements of the 
National Klectric Code, 
and therefore may he 
used with perfect safety. 




Photograph of the "Super-Thru". 
This interesting ami novel device is a product of Woodruff & Co. 



READRITE EXPLORING COIL 

TUP, exploring coil, illustrated below, was designed to assist 
the Service Man locate and detect U.K. circuit troubles. The 
coil is connected to an oscillator or broadcast signal by means of 
I he shielded cable. The shield is connected to ground and the 
other terminal to the antenna terminal of the oscillator. 

Thr explorer coil is then placed over one of the U.K. or I. P. 
lubes and induces the oscillator current into the grid of the tube. 

The change thus drought about in 
the grid circuit makes a cor- 
responding change in the signal 
output of the radio set under 
normal conditions. In order to 
localize U.K. circuit troubles, when 
the signal is noted, the stage just 
preeeeding the tube on which the 
exploring coil is placed is at fault. 

It will localize troubles in U.K. 
and I.K. transformers and in baud- 
pass filters. It will measure the 
efficiency of each stage by com- 
paring the gain in output in the 
circuits between the antenna and 
first A. P. tube. 

It is a product of the Readritc Meter Works. 




Thr rxptorer voil. 
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CLAROSTAT 'AD-A-SWITCH 

M 




ntmhiitutmn *u* itch. 
The completed unit is shown to the right of 



ANY times in the 
past a desire for 
a combination volume 
control ami line switch 
has manifested itself. 
To meet this demand, 
the Clarnstat Mfff. Co. 
announces a unit 
shown at the left. 
When the two units 
at the extreme left 
are .v>//>/>/>^// together, 
the final combination 
is obtained. 

This should he es- 
pecially sii it a hie for 
the Service Man who 
specializes in modern- 
izing "old'* receivers, 
t In - a how illustration. 



M1CAMOLD CONDENSERS 



'-pi IK type W 
1 w ire I ca d 

condenser shown 
to the right is 
constructed of a 
tine grade of In- 
dia mien and 
molded in genuine 
bakelite. At the 
extreme right is 
shown a. com- 
pletely dry elec- 
trolytic condenser sealed in a speeially treated tnhe. 
products of the Mienmold Radio Corp. It would he wr 
Service Man to investigate the possibilities of small e 
condensers. 



Abo vr, tubular condenser; at 
the riyht, M'vumnhl type M* 
condc inter. 




Th 



are 
for the 
trolvtie 




Stont'j' cabinet and tube rack. 



STORAGE CABINETS 

ANEW steel storage 
eahinet for radio 
smiting- designed to 
save its cost by pre\cnt- 
ing breakage and damage 
to expensive test instru- 
ments and tubes— and to 
proteet against loss and 
petty thievery. 

It stores an average 
stock of new tubes, com- 
plete set of testing instru- 
ments, tools and small 
parts. The removable 
tube storage stand, shown 
;it the lower left, is pro- 
vided for test jobs on the 
work beiieh and is dc- 
signed to store 50 tubes, 
including all the standard 
sizes. 

The cabinet, shown at 
the left, is M inches wide, 
1*2 inches deep and 8t 
inches high. The stand is 
MM, J. Inches wide, 11% 
inches deep and 15 inches 
high. The doors lock se- 
curely and are fitted witlf 
stock control-boards. 

They are manufactured 
by l.\on Metal Products, 
Inc. 




External and internal views of the 




RCA- VICTOR 
MODEL SWA-2 

THE RCA - Victor 
short - wave con- 
verter SWA-2 is a 
three tube, single con- 
trol short-wave unit 
designed to convert all 
short-wave signals from 
MM to 200 meters to a 
single frequency so that 
they may then be am- 
plified by means of the 
Usual broadcast re- 
ceiver. 

One *21« is used as an 
R,K, amplifier, one *2+ 
as the detector, and one 
*27 as the oscillator. 
Heater current for 
these tubes is ob- 
tained from the 
small transformer 
which may be seen 
in the illustration 
to the left. 

The photograph 
to the left is an 
internal view of 
the converter and 
the one above a 
front view. This 
converter is the 
same as used in 
the HO-2.J de- 
scribed on a previ- 
ous page. It is a 
product of the 
ItCA-Victor Co. 



ANEW receiver 
signated as the "l'- 
'.IV is a portable eight 
tube hatter} - operated 
superhctcrod} ne using 
three '.'it's, one M*2, and 
four 'UO's. It is equipped 
with a diode detector, a 
Mode audio amplifier, 
and a bias control auto- 
matic-volume control. 

The portable receiver, 
shown at the right, is a 
product of the RCA- 
Victor Co, 



A NE\* PORTABLE RECEIVER 

le- 




The Iff A 'Victor portable receiver. 



AEROVOX CONDENSERS 




Left, type TJ* ; center, tin"' and 
riyht I J *-on denier*. 

and in capacity values to 2 inf. \ 
Aero vox Wireless Corp. 



A T the left is indicated, 
from left to right, the 
type H, SC, and LI' 
Aerovox uncased replace- 
ment condensers. They are 
suitable for fitter and by- 
pass use and are nnn-induc- 
tively wound using a high- 
grade dielectric paper. In 
keeping with modern times, 
they arc wrapped in mois- 
ture-proof cellophane. 

They art 4 available in 
working voltages up to 1000, 
md are manufactured bv the 
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(4) Cathode 
Spraying— After the 
operation shown in Fig- 
ure No. 3, groups of the indivi- 
dual cathodes are placed in a 
spraying hood and given a coating of 
prepared chemicals by means of the 
spray gun which the operator holds in 
her right hand. The 
performance and the 
ultimate life of the 
heater-type tube de- 
pends, to a very large 
degree, upon the uni- 
formity of the spray- 
ing mixture itself as 
well as the uniform- 
ity with which it is 
applied. 

This is one of the 
most important opera- 
tions of the cathode. 




(5) Hydrogen Furnace — All 
of the small parts which 
have been shown in the 
foregoing photographs, as 
well as any other metal 
which is contained inside 
the glass envelope of the 
tube, are placed in this fur- 
nace before being assembled. 



(7) Stem Machine— The operation 
shown in this picture is worked 
out in six different positions 
which are automatically rotated 
by the machine. The result is 
the inserting of the necessary 
lead wires which connect the 
elements of the tube to the 
prongs of the tube base, which 
in turn goes into the socket of 
the radio receiver. The small 
glass tube, which is shown in 
the operators hands, is used in 
a later operation for evacuating 
the entire tube. It joins the 
flare at a point where the lead 
wires are sealed into the glass. 



* Plant Superintendent, Triad 
Television Mfg. Co. 



(6) Automatic Flare Machine— Long lengths of glass 
tubing are placed in the revolving chucks which are 
shown at the top of this machine. These chucks 
feed the glass tube, at a predetermined, desired 
length, into a number of gas flames. There are 
eight sets of gas flames which the tube passes 
through from the time the operation starts until the 
flare is finished. Each different position is ac- 
companied by an increase of temperature of the 
flame acting upon the glass tubing as the process 
develops. At the position shown directly before the 
operator is a revolving steel flare cutting disc. 
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(11) Exhiitai and Sealing Machine — The entire 
tube assembly is run through this machine in 
such a manner as to drive off all of the 
gases and pump them out along with all 
the air in the bulb. The heavy coil of wire 
directly above the heavy insulated lead 
wires, is a .high frequency coil, used for 
heating the elements within the tube, while 
it is being evacuated. The heat of the 
elements is produced purely by the induc- 
tive effect of the high frequency current 
passing through the coil. A "getter" ex- 
plodes, giving a "sil- 
very" appearance. 




(14) TestTable—A table, of this 

character, is at the end of each 

production line. It is fitted 

with nine delicate meters and 
is used to measure ten different 
characteristics of each tube. These test 
tables are of the very latest design and are the 
jvork of the Triad Engineering Staff. 



(12) Automatic Basing 
Machine — Here, the 
completely evacuated 
and sealed assembly, 
taken from 
the former op- 
eration, is at- 
tached to the 
base. The base is already 
fitted with the requisite 
number of tubular metal 
prongs. The lead wires are 
put through these tubular 
prongs, by the operator, be- 
fore the tube and the base 
are placed in the basing ma- 
chine. The base, itself, is 
filled with a specially pre- 
pared cement. These assem- 
bled units are then put 
through a circular oven, 
which is held at a constant 
temperature. 

(15) Packing— All of the highly 
developed Engineering work 
In a modern tube plant can 
be knocked into a "Cocked 
Hat" if the tubes are not 
satisfactorily packed. After 
shipping millions of tubes to 
all parts of the world the 
Triad Company has standardized on 



(13) Aging Rack— This highly interesting 
section of the production line indicates, by 
means of the banks of ordinary incandes- 
cent lamps, just exactly the condition of 
each tube as it comes through production. 
The finished vacuum tubes are placed in 
sockets which are connected to normal op- 
erating voltages. The current is then 
turned on and each tube has to be aged for 
a given period at specified voltages. If 
there is a short circuit between a plate and 
grid of one of the tubes, one of the lights 
in the bank to which that particular tube 
is connected indicates that fact to the oper- 
ator. Other lights detect other troubles. 
This is true of any other flaws which might 
take place in the tube and the operator is 
therefore able to throw out those that are 
faulty. 




a system of wrapping. 
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TELEPHOTOGRAPHY 



Transmission 
of Photographs 
By Wire 

By NORMAN D. BUEHLING 




Lifts*."* 



An unn touched photograph of a picture transmitted by wire. 



THK rapid advance of scientific knowledge has brought so 
many wonders within our grasp, tliat there is a tendency tn 
take many of our present-day developments for granted. 
For every new discovery that is made today, there will be 
many applications tomorrow. Emission of elect rons, caused by a ray 
of light on an active metal, a scientific novelty of yesterday, today 
finds endless uses. Without the photoelectric cell, who could dream 
of television or of the p resent telcphotograph system? Kvery day 
photographs are being sent from coast to 
coast; the process is taken as a matter of 
course, lint few know the methods employed 
in accomplishing this feat. 

The system of transmitting pictures elec- 
trically over great distances lias heen a 
reliable, commercial accomplishment for a 
number of years. The Hell Telephone 
Laboratories have developed the system, 
which was originally invented by Professor 
Korn of Germany, and made it commercially possible. Tbere are 
now eight stations in our most important cities scattered over the 
country, and photographs can be sent almost anywhere in a very 
short time. The quality of the transmitted picture is such that it 
is difficult to distinguish the telephoto, as it is called, from the 
original. We will discuss in detail each of the important factors. 




The photoelectric cell used in Telephotography 



Method of Transmission 
Photographing the picture, diagram, or drawing, is the first 
step in sending it over the wires, and the result is a negative plate. 
As the positive film is used in the actual transmission, the negative 
is rephotogra plied and a positive film, 5x7 indies in size, is 
obtained. During the transmission, a photographic reversal usually 
takes place; that is, when a positive is sent, a negative is received, 
and vice versa. However, this is not necessarily so, for by reversing 
the photoelectric cell connections, a positive 
can be made to produce a positive, and a 
negative to produce a negative. It is a gen- 
eral rule, however, to send a positive and 
receive a negative. The actual time required 
to send a picture is seven minutes, but the 
associated photographic process take from 
one-half to three-quarters of an hour. 

The transparent positive is fastened on 
a cylindrical form which onlv holds the film 



PATH OF LIGHT 
POTASSIUM CATM0OI 



WINDOW 



at the edges and does not interfere with light passing through it. 
Focused on the film, and shining through it, on to a photoelectric 
cell which is inside the cylinder, is a small rectangular beam of 
light. The film is rotated, and as it rotates it advances slowly 
parallel to its axis, like a screw, so that the beam of light, which 
is stationary, traverses the entire picture in a series of adjacent 




Complete schematic diagram of the transmitting station. All values are marked on the diagram for convenience* 
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lines. As the film rotates, the intensity of the light on the eell 
varies with the shade of the film at the point where the heani is 
focused This variation of the light on the cell causes a variation 
of the current through it, and this current is amplified and used 
to modulate a l,30<Veyclc carrier wave, which is sent over the 
telephone lines. 

At the receiving end, an unexposed negative is rotated on a 
similar cylindrical form, in synchronism with the original picture. 
A light valve allows light to fall on the film, hut with an intensity 
that varies with the strength of the current received from the 
telephone lines. The film is then developed and the transmission 
is complete. 

The tele photograph system can be divided into two separate and 
distinct parts; the picture system and the control system. The, 
picture system has to do with the transforming of light energy 
into* electrical energy, its transmission over the lines, and the 
change hack from electrical energy into light energy. The control 
system provides the means of starting both machines at the same 
time and maintaining synchronous speed. 

The Picture System 

The 5 x 7-ineh positive film is placed over a cylindrical form 
which mounts on a. rotating shaft. A motor drives the shaft at 90 
K.l'.M. and as it revolves, the film advances along a lead screw 
one-hundredth of an inch per revolution. Light from a stationary 
source is focused on the film, and covers it in a series of adjacent 
lines. A small lain]) of constant intensity throws a l»eam of light 
through a small aperture and it is focused, by means of two 
lenses and a prism, mi the film. The width of the image is equal 
to the lead of the screw or one-hundredth of an inch, and its 
height is two-thirds of its width. As the light passes through the 
film, it falls on the photoelectric cell, which is inserted into the film 
holder. With a change in shade of the film at the point where the 
image is focused, the intensity of 
the light on the cell also changes. 

As a mean" of changing light 
energy into electrical energy a 
photoelectric cell is used. It con- 
sists of a long, evacuated tube, 
coated internally with a potas- 
sium cathode, and containing a 
metallic ring-shaped anode. A 
potential of approximately 100 
volts is maintained between the 
two electrodes. Light passing 
through a window, falls upon the 
cathode, causing it to give off 
electrons. The number of elec- 
trons given off varies directly 
with the intensity of the light 
that falls upon it. These elec- 
trons are attracted to the posi- 
tive anode, causing a small cur- 
rent flow of about 0.2-iiiicm- 
amperc. Thus, a change in the 
density of the picture produces 
a change in the photoelectric cell 
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th* left ami 
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current flow. Some of the a tl vantages possessed by the potassium 
photoelectric cell over the selenium cell, are the absence of dark 
currents, and a lack of electrical inert ia. This makes possible sharp, 
clear pictures. 

Current from the photoelectric cell is run through a high resist- 
ance to give an appreciable voltage drop, and then sent through 
two stages of vacuum tube resist a nee- con pled amplification. The 
use of inductive or capaeitive amplification is not possible in this 

ease because the frequencies vary 
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from a few hundred cycles per 
second to almost zero or direct 
current. Inductive or capaeitive 
amplification would not operate 
on direct current. Resistance 
coupled amplifiers have an added 
advantage in that they amplify 
all of the frequencies equally. 

A vacuum-tube oscillator, tuned 
to 1300 cycles, produces the car- 
rier wave that flows over the 
lines. The output of this oscil- 
lator and the amplified output of 
the photoelectric eell are both 
impressed on the grid of a modu- 
lator tube, resulting in a 1300- 
eycle wave, modulated by the 
photoelectric cell current. To 
eliminate any stray frequencies or 
harmonics, a filter is provided at 
the terminal and then a final am- 
plifier boosts the current higher. 
(Continued on page 717) 



picture amplifier in'start'conoition 
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Complete diagram nf the receiving station. All \*ahtc* arc marked on the diagram for concenicnce. 
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How to Make Copies of 
Instantaneous Records 



Past issues of Radio-Graft have discussed numerous 
methods of making instantaneous records, but the methods 
of making copies of the original have not been given 
sufficient thought. The author describes several means 
which may be used by the home recordist. 

By GEORGE J. SALIBA, B.S. 



l cutting 

HEAD 




RECORD 



Fig. I, above. 
Fig. 2, center. 

Fig. 3, below. 



I "ifnbbiufi" circuit htftout. 
Connection* of both hi; fit- and 
to ir- 1 mi pedanee pickup*, 
crux* - nation of copper and 
trujr records. 



ONK of the great problems of t he home recordist, judging 
from the volume of mail, seems to he his difficulty in 
obtaining duplicates of his recordings. 

In photography, the amateur is obviously very fortunate 
in that at a very slight additional cost, his negative can be made 
the source of a print many pictures; and in the professional field 
of recording, the original matter is also, at low cost, the source 
of many copies, through the modern application of the principles 
of electroplating. To the instantaneous- recording amateur, how- 
ever, the problem is quite different and a trifle more expensive, 

At the present time, there are two methods available whereby 
the recordist can obtain copies, the first being known as "dubbing," 
and the second as "processing.** Dubhina, a word descriptive of 
the first of the two copying processes, is convenient for the home 
recordist, being derived from "doubling," an old term in the phono- 
graph field; it means the direct production of one or more duplicate 
positives from a master positive. 

In the days of soft-wax cylindrical records, direct duplicates 
were made by the use of a single reproducing machine, acoustically 
connected to several recording machines. Since this was before the 
days of the microphone and amplifier, the sound, reproduced me- 
chanically from the original record, was "piped** to the cutters on 
the several recording machines. Another method of obtaining di- 
rect record duplicates was a mechanical pantograph arrangement. 
Today, we "pipe" our sou ml electrically over wires. 

Duplication by "Dubbing" 

A typical electrical "dubbing" layout for the home recordist is 
illustrated in block form in Fig, I. The procedure in making a 
duplicate instantaneous recording is to play back the original 
record through an amplifier, the output of which is connected to 
the cutting head that is cutting the second or duplicate record. 
In other words, the set-up is the same as that used in making 
the original record, except that the microphone is replaced by the 
electric pickup, turntable and record, * 

The amplifier used must be the same one that was used in making 
the original record; although any good quality audio amplifier 
may be used. Since the output of the electric pickup is about one 
ro//, whereas that of the microphone is in the order of microi'otts, 
the gain required in dnbbiHg instantaneous records is not nearly 
as great as that required in making the original recording. 

For this reason, the sound level must be watched very carefully 
to prevent overloading. If, for instance, the feed-screw is cutting 
<>2 lines per inch, the cutter may "double track**— cut over to the 
next sound track — with the result that the new record will not 
track. Of course, this condition is not so likely to occur when 
pre-grooved blanks (which, as stated in previous articles, are 
only 80 lines to the inch), arc used; nevertheless, difficulty may 
be experienced in keeping the recording head on the record. 

Quality of Recording 
It must be borne in mind that to obtain good results a good 



pickup is absolutely essential; and may be of either "high imped- 
ance" or "200 ohms** rating. 

Since the primary impedance of the standard microphone input 
transformer used in the set-up for making the original record is 
200 ohms, the 200-ohm pickup must be connected directly to the 
primary as shown in Fig. 2. If a high-impedance pickup is used, 
the connections arc made across the secondary of the transformer; 
or, preferably, direct to the tube, as shown in dotted lines. For 
the latter connection, a pickup adapter may be used. 

In "dubbing," the quality of the new, duplicate record will not 
be as good as the first record; or as good as duplicates obtained by 
"processing." In the fust place, the question of needle scratch is 
to be taken into consideration. Since the original record had a 
certain amount of "surface" noise which is readily picked up and 
recorded, the dubbed record will have about twice the amount 
of scratch as the original. Of course, if exceptional care had been 
exercised in making the original and if the original record blank 
had been stamped from good material, then, the surface noise 
would be very small and the quality of the new record would very 
nearly approach the original. 

Some people recommend the use of a scratch filter: in the writer's 
opinion this is detrimental to good quality, since the scratch fre- 
quency is in the neighborhood of 1-000 cycles, and all frequencies 
above this figure must be cut out if the scratch is to be eliminated. 
However, fur voice records on/j/, the use of a scratch filter is 
permissible. These scratch filters may be obtained ready made; 
in reality they seldom are anything more than an ordinary tone 
control of the general type so popular on many radio receivers 
today; when adjusted for bass reproduction the high mites arc 
cut out ami the scratch disappears. 

If several copies arc to be made, the same "original" record must 
not be used, for after a few "dubs," it becomes too worn for good 
dubbing (although still sufficiently good for ordinary reproduction). 
The solution to this problem is to use each dubbed record as an 
"original" from which to make another. However, when it is 
realized that the scratch is additive, and the level of the surface 
noise after making a dozen copies is above the recording level, it 
becomes evident that the possible number of copies that can be 
made with the "dubbing" system is limited. 

Obtaining Multiple Stampers 

Processing^ the second method of making copies of the original 
record, is costly and is the logical one to choose only where a 
great many records are desired; since it necessitates hiring the 
services of a commercial sound recording studio of the type which 
specializes in producing a limited number of records, say, in lots of 
a hundred. 

The procedure followed is the same as Unit for the production 
of commercial phonograph records, in that a "master,** "mother," 
and "stamper" are required before the pressing can be done, 

(Continued on page 7i8) 
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The Theory and Construction of 

Attenuators, Line Filters and 
Matching Transformers 



(PART II) 

In this second of a series of articles, the author will discuss additional design 
considerations of attenuators, illustrating them with numerical examples. 



AST month, some of the more pertinent prob- 
lems of transmission lines (with special 
reference to "pails" or "attenuators") 
were outlined. In this i>suc, we will continue with a dis- 
cussion of actual design considerations. 

The two extreme conditions that a transmission line could be 



By HY LEVY, B.S. 



a short-circuit condition;* in 
of energy will take place, 
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subjected to ire an open-circuit and 
which cases, the greatest reflection 
and abnormal voltages and currents 

will be set up from small impulses TABLE-3 
originally sent into the line. This 
is the same as saying that hi finite 
impedance terminates the line on 
open circuit, and zero impedance 
terminates the line on short circuit. 
These two conditions are very rarely 
encountered in practice, unless the line 
should accident ly become open or 
shorted at the far end. 

Assume a transmission line in which 
the line conductors have negligible 
attenuation (zero losses) and in which 
the generator or source impedance is 
of known value. Then, if a termi- 
nating impedance is inserted at the 

far end of the line, and starting from the open-circuit condition 
of infinite impedance, this terminating impedance is gradually made 
smaller and smaller, the reflected energy will also become smaller, 
and as the tcrminatimj impedance approaches the zudtie of the source 
impethnice, the reflected entrtjy rapidht decreases. At the point 
where the value of the t< rminotina impedance exactly ttjmth the 
source impedance, t lit* reflected energy will be zero (no reflection 
losses), and maximum energy will be obtained at the load. 

Likewise, starting with the short-circuit 
condition of zero terminating impedance, and 
increasing the load impedance, the reflected 
energy becomes smaller, so that when the 
point is reached where both the terminating 
ami the source impedances are exactly equal, 
the reflected energy will he zero (no reflec- 
tion losses), and maximum energy will again 
be fed to the load. 

When the terminating or load impedance 
exactly equals the source tmpt'dattce, the 
line h<is the some characteristics as a line of 
infinite length. If a line of infinite length 
voidd be constructed, any energy sent into 
this line would never be reflected hack to 
the source. By inserting at the far end of 
a transmission line a load or terminating 
impedance equal to the source or generator 
hnpednnce, the characteristics of a line of 
infinite length are immediately obtained 
(assuming zero losses in the circuit) ami 
consequently no reflection losses are set up 
in such a circuit. Fig. 7, above. 

This entire discussion on reflection losses Fig. 8, center, 
call be summed up by stating that the cause Fig. 9 t below. 




of these losses is improper impedance matching, 
ami it is for this reason that the subject of 
proper impedance matching is so strongly stressed 
ami observed in voice transmission circuits. In order to avoid 
reflection losses, care must lie taken to see that, at any point in 
a transmission line where an impedance is to be inserted, this 
terminating or load impedance is math; equal to the iiupcdaiiec 
working into it. Reflection losses, as previously stated, give rise 

to abnormal voltages and currents; 
harmonics are set up, and the wave 
form of the impressed original sig- 
nals are distorted, with the result that 
straight-line frequency-response char- 
acteristics are not obtained from such 
a circuit. 

If the load impedance 7,1 (see Fig. 
:j) exactly equals the source impe- 
dance 7,s, then the source impedance 
Zs is said to be working into its "im- 
age impedance," for in such a case, 
there is no reflection of energy from 
the load impedance back into the line. 

If an attenuator is now inserted 
into the transmission line between the 
source and the load, it must be so 
designed that the impedance of the attenuator must in no way 
upset the impedance match between the source and the load. If 
then, when the attenuator is working in the transmission line, the 
impedance "looking" into the source (from the line) exactly equals 
the impedance "looking" into the load (from the line), then the 
pad is said to be working between its "image impedances," and 
no energy will be reflected back at any point along the line, as 
the impedances looking in either direction along the line are exactly 
equal. In such a case, no reflection losses 
will occur at any junction points throughout 
the line, and practically ideal transmission 
characteristics are obtained, except for such 
losses as arise from the effects due to the 
length of line over which the energy is fed. 
(The losses due to length of line will not 
be considered in these papers. It is assumed 
that the voltage at the source is the voltage 
appearing across the 1-2 terminals, (Sec. 
Fig. 7) of the pail, and the voltage at the 
3™l terminals is the voltage across the load). 

Design Considerations 
In order to maintain the same impedances 
in either direction, the pad niust be designed 
in such a manner, that when looking into 
the 1-2 terminals, the combined (resultant) 
impedance of the attenuator and the load 
must exactly coital the source impedance. 
Also, when looking into the *M terminals, 
the combined (resultant) impedance of the 
attenuator and the source must exactly equal 
the load impedance. These last two statc- 
(Continued on page 750) 
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A unique method, described 
here by the author, for in- 
creasing the range of an A.C. 
meter without the use 
of resistors. 



Fit. 1 

At I. conncvtiun* for uxhtf/ a tutr-mittfc mrttr for turns nf hi a htoh t'oltuucs. 

At it, ronttrt-tions for u shift o hi'ih-ronoc mt'trf for mcusnrintj ton- vottnftva. 
At C, (t 8ittt(tv»tvtl panel layout that is both simple and c<#»i/i«rf. 



RE-RANGING METERS 



OXK never seems to have enough 
meters for experimental or testing 
work. Hither an A.C. luilliammeter is needed, or the IXC 
voltmeter scale is too coarse for the voltages to he meas- 
ured. The object of this article is to help increase the usefulness 
of one's present equipment, or to assist in selecting the least number 
of meters required to give the greatest efficiency. 

Very often one has a low range A.C voltmeter and wishes to 
use it as an A.C line voltmeter. The first thought is to put a 
resistance in series and increase the range to the desired value. 
In IXC. meters this is possible, hut with low reading A.C volt- 
meters, the series resist a nee method is not practical, and other 
means must he employed. Again, the meter on hand may he a 150 
A.C voltmeter and it is desired to measure A.C filament voltages. 
AVe will show how either of the above meters may he utilized by 
employing a saw 1 1 bell-Tinging transformer. 

The transformer selected was, because of its small size and low 
cost, a 50-110 cycle General Electric, Type U.K. 2332. The 
voltage ratio is 1 10 to 8 volts, a ratio of 13.75 to I. Thus, l>> 
connecting the transformer primary across the line and an tS- to 
15-volt A.C. voltmeter to the 8-volt secondary terminals, we may 
determine the line voltage by taking the readings on the voltmeter 
and multiplying by 13.75. 

Likewise if one possesses a I50»volt A.C. voltmeter and wishes to 
measure the filament voltage of a radio tube, connect the voltmeter 
to the transformer primary, and the filament terminals of the tube 
to the 8-volt secondary. Hut, in this instance, lie sure to divide the 
voltmeter reading by 13.75, since we arc using the transformer 
to step-up the voltage. It was found by experiment that the ratio 
is not the same as when used for voltage step-dozen ; (the primary 
leads on this particular transformer are the stranded wires, whereas 
the secondary posts are the thumb nuts) consequently we must 
divide by 13 to obtain correct readings, due to the resistance of the 
primary. 

Of course, the above method does not permit direct-reading (due 
to the odd ratio of the transformer windings). To accomplish this, 
the major part of this article will be devoted to means of making 
the meters read so that factors of 10 or 20 may be used to make 
easy the processes of multiplication or division. 

Meter-Transformer Kit 

To make a test meter for measuring filament and line voltages, 
one needs an 8-volt A.C voltmeter (either Jewell Pattern 78 or 
Weston Model 476* will be satisfactory), and a Oeneral Fleet ric. 
Type O.K. 2332 hell-ringing transformer: for housing them, a suit- 
able wooden box, fitted with four insulated binding posts and a 
toggle switch should he used. A 3500-ohm adjustable resistance, 
HI in Fig. 1A, is also necessary and should be mounted inside the 
box with the other equipment. 

The adjustable resistor HI in this circuit is connected in the 
primary leg, purposely, since it docs not carry as much current in 
the primary as it would in the secondary, thus reducing the 
danger of overheating; in Fig. 1H the resistance is connected be- 
tween the transformer T and the meter VM. 



By JOHN C. BANK 



The box mentioned should he no less than 
8 x t x 2V« ins., which allows for wood np 
to %-in. iu thickness, (although thinner material, making it lighter, 
would do much better). The sides and bottom may be held together 
with brads, and the top fastened hy four oVal-bead wood screws. 
The meter, transformer, and all other parts should l>e mounted 
on the inner side of the top (preferably of hakclite) so that, 
by using the wood screws, this unit can be detached from the box 
for inspection. (If the stock used for this box is thin, it is best 
that a wooden block he glued or nailed at each corner to act as 
a "hold*' for the screws.) 

The best layout for the parts is shown in Fig. IC; an arrangement 
which brings the meter close to the worker and also places the 
binding posts at the opposite ends. A hole must be drilled in the 
top of the box, the same diameter as the meter selected; and three 
additional holes (to coincide with those in the flange) for the small 
bolts that hold it to the panel. Orill the other holes for binding 
posts, switch, and if necessary, for mounting the transformer and 
resistance. 

Note that the switch is placed in the meter circuit in order that 
the meter may be used by itself: otherwise, the current drawn from 
the circuit to he measured would be higher than necessary, since 
current would flow through the secondary of the transformer as well 
as to the meter. (See Fig. I A.) 

Calibration 

After all the parts are mounted on the box cover and connections 
are made according to diagram, the combination must be calibrated. 
To obtain best results, a 150-volt A.C voltmeter should be used to 
read the correct value of the test potential. This instrument must 
be connected directly across the line to which are connected the 
two high-voltage binding posts. Iu this way, wc know the value 
of the voltage applied at the binding posts of our instrument to 
be calibrated. With this set-up, the 8-volt meter must be made 
to read one-twentieth of the 150 voltmeter indication by varying 
the value of adjustable resistor Hi. Supposing, for instance, that 
the latter reads lit volts, we divide III- by 20 and have 5.7 as the 
voltage. Then we vary the value of Hi until the 8-volt meter 
reads 5.7 volts and fasten the slit ling contact so that it cannot 
change — our outfit is now calibrated. 

To some, it may not be possible to borrow, or have access to 
the 150-volt standard meter mentioned in the preceding paragraph, 
in which ease it will he necessary to resort to another method, 
(although it is not as accurate as the one just described). 

After all parts are mounted, connect a temporary switch across 
the adjustable resistance so that it may be shorted -out at will. 
Now, with the switch closed, connect the high-voltage binding posts 
leading to the transformer primary to a source of fiO-cycle A.C 
If the voltage on the secondary meter reads the 7.5 volts which 
we have been using for our example, we can calculate the line 
potential by multiplying 7.5 by 13.75 (the transformer ratio) giving 
103 volts as the line potential. AVishing to make our multiplier 20, 
we must divide 103 by 20, obtaining 5.2, the value in volts which 
(Continued on page 753) 
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Fig. 5 

Schematic diagram of the tube-tenter incorporated in the 
Supreme .1.1. l«I Diut/nometer. 

IN the March and April 1032 issues of Kadio-Craft, the uses of 
u modern set tester as a tube-socket analyzer were discussed 
under the heading, "Dissecting a Modern Set Tester," (l'urts 
II and 111). This month's discussion relates to the tube testing 
functions of the same tester. 

A 4 Vis-volt flashlight battery is included in the tester (Fig. 5) 
for a comparative "grid-swing" test of tubes during analyses when 
radio power is utilized for the tube tests. This method is simple 
and has the advantage that noisy tubes may generally be detected 
"on the job." As a matter of fact, the "listening test" is the only 
practical service method for detecting noisy and microphonic tubes. 

The Tube Tester 

Service Men answering service calls often find, however, that the 
radio is completely inoperative, with the power supply from the 
power pack shorted or open circuited, so that the analyzer, which 
depends upon the radio power supply for its tube testing functions, 
is useless as a tube checker. Since .customers usually expect an 
estimate of the cost of putting the radio back in operation, it is 
desirable that the Service Man have with him facilities for testing 
the tubes, so that he can include the cost of the necessary tube 
replacements in his estimate. 

A tube checker which functions independently of the radio set 
is also advantageous in that it permits tests with predetermined 
power supply and circuit characteristics, so that "discard" limits 
can be established. Discard limits cannot generally be stated* for 
tests from radio tube sockets because of the variations in circuit 
characteristics in different receivers or in different soekets of the 
same set. 

Although reports of reliable radio serviee organizations indicate 
that less than 35 percent of service calls result directly from tul>e 
defects, some dealers have gained the impression from advertising 
estimates that 90 percent of radio troubles are due to this cause. 
This impression has brought about great interest in the compara- 
tive merits of tube-testing methods with a power supply independent 
of the radio chassis. Obviously, the most reliable method is that 
which most nearly approximates actual tube performance in the 
radio. Some very expensive tube testing equipment has been avail- 
able for some time, and such equipment is probably capable of 
detecting 95 percent of tube deficiencies. 

Some tube checkers which cost only about 10 percent as much 
as the more elaborate testers are capable of detecting about 90 
percent of tube deficiencies. The Service Man must decide for him- 
self whether his tube business warrants his investing five or ten 
times more money in an elaborate tester for detecting from five 
to ten percent more tube deficiencies than can be detected with 
a simple tube checker employing the principles incorporated in the 
AAA-1 Diagnometer, in which the alternating potentials applied 
to tubes during the tests are closely related to the potentials speci- 
fied by tul>e manufacturers. All radio tubes in normal operation 
must respond to alternating or pulsating potentials, as all broadcast 
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carrier waves and modulated signals have alternating character- 
istics. Power supply variations art* compensated by a tap switch 
arrangement for voltage ranges from 100 to 120 volts and from 
200 to 240 volts. 

Mutual Conductance Test 

Since the "mutual conductance index" method is the most reliable 
of simple tube-checking methods, the principles involved are incor- 
porated in the AAA-1 Diagnometer tube checking facilities. In 
addition to this method of comparative tube checking, provisions 
are included for, (1) indicating cathode-heater leakages; (2) com- 
parative indications of the gas content of amplifiers; and (3) for 
indications of the plate current of tubes during oscillation. These 
three additional tests are for comparative purposes only, and no 
definite discard limits are prescribed for them. Discard limits for 
the "mutual conductance index" tests are tabulated on flie inside 
top cover of the Diagnometer case. 

Cathode- Heater Leakages 

The "buzzing" noise sometimes emitted from radio loudspeakers 
is generally caused by intermittent cathode-heater leakage in 
heater-type tubes. Tlie effect of this tube defect varies with dif- 
ferent radio circuits, being most noticeable where the cathode bias- 
ing resistance is utilized in the volume-control circuit with the 
heater circuit grounded. A short circuit between the cathode and 
heater elements of a tube will be indicated by an approximate full 
scale deflection of the voltmeter needle during the test. 

All radio tubes are more or less "gassy," but it is generally 
desirable that the gas content of tubes be at a minimum, especially 
for resistance-coupled circuits, in which the grid current resulting 
from the gaseous condition will tend to reduce the grid bias of 
the tube by the voltage drop of the gas current through the grid 
coupling resistors. 

It may be found that new tubes will be indicated as "gassy" when 
first tested with the Diagnometer, but that the gaseous condition 
is less noticeable after they have been in service a few minutes. 
It may also be noticed that old tubes, after having served their 
expected period of usefulness, will test as very "gassy." If they 
develop a purplish glow between the elements during normal oper- 
ating conditions, they should lie replaced. A purple glow is some- 
times observed on the inside glass surface of power tubes, but 
this is quite natural and should not be interpreted as an indication 
of a detrimental gaseous condition. However, if the purple glow 
surrounds the filament, the tube should be discarded. 

The matching of tubes for tuned H.F. stages with the Diagnom- 
eter is accomplished by subjecting the tul>es to a test of their 
ability to generate oscillations in a circuit having constant values 
of inductance, capacity, resistance and power-supply potentials. 
This test affords a very practical means for accurately tabulating 
comparative meter indications of the general operative merits of 
tubes under dynamic radio- frequency operating conditions, in which 
variations in inter-electrode capacities, as well as variations in 
(Continued on page 755) 
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The Quadruple Pentode 



Bottom view 




Fi($. 2 

Top ami bottom vicue of the receiver. 



MIDGET 

A description of a new receiver that may 
be operated from either A.G. or D.G. with- 
out any circuit changes whatsoever. 

By H. a CISIN, M.E. 



operation, it is merely 



THE "Quadruple Pentode Midget" possesses a number of novel 
features, all of winch have hern incorporated in the design 
for a single purpose — to produce superior results, There 
are two tuned H.F. stages which use two of the new 139 A 
A ret ur us variable-inn H.F. pentodes and are very effective in 
reducing cross-modulation distortion and various receiver noises. 
Furthermore, through the use of these tubes, easy control of volume 
is attained over a wide range of signal voltages, without the 
necessity of using a local-distance switch or a double preselector. 
A volume control in the cathode circuits of these two tubes gives 
wonderfully smooth control. 

A * k i:*6A" tube functions as a screen-grid power (biased) de- 
tector. A single resistance-coupled audio stage employs two 
M 138A" output pentodes in parallel. The use of the two tubes 
in this arrangement permits a larger power output without increas- 
ing plate voltage, and in addition, cuts the optimum load impedance 
in half. These tubes also give improved results when operated 
from a 110- volt I>.C. source; as a result, they are ideal for use 
in the "(Quadruple Pentode" set, since this set has been designed 
for use either on alternating or direet current, by means of an in- 
genious switching arrangement. 

To make the change from A.C\ to !),( 
necessary to turn the knob of a sectional 
rotary switch. This design, used in this set 
for the first time, eliminates ebanges in wir- 
ing, tubes, etc., and also does away with 
the necessity for special switching plugs. 
It is simple and convenient, and the inex- 
pensive switch is the only additional part 
needed to make the set universally applic- 
able to A.C. or IXC. 

In this receiver, the filaments of the live 
tubes are in scries. A pilot light and a 
resistor are also in series in the same circuit. 
This resistor has a value that permits the 
filaments of each of the live tubes to receive 
the rated potential of <>.:* volts. 

On A.C, a full-wave reetilier (W), sup- 
plies direct-current for plates, screen grids 
and biases, (See Fig. 1.) The rectifier is 
switched out of the circuit when operated 
on IXC. On A.C, the speaker field is in 
series with the audio choke (H»), thus sup- 
plying the extra filtering needed in this 
ea<e; on 1 ).('., however, the speaker field is 
switched directly across the 110-volt line, 
with the single choke taking care of the 
filtering. A triple-section electrolytic con- 
denser forms an important pari of the filter 
in either ease. Metallized resistors are speci- 
fied because of their permanent accuracy of 
rating. To obtain really fine results, all 
resistors should have values exactly as 
marked.. 

The automatic line-voltage control or 



regulator, will give materially improved operation, and in addition, 
will protect tubes ami other delicate parts against injury due to 
line-voltage surges. In case of short circuits, this valuable accessory 
also acts iis a fuse, thus paying for itself many times over. 
Mechanical Considerations 
The chassis material is cut to size, drilled for the sockets and 
bent. (See Fig. 2.) Holes are drilled for variable condenser 
h rackets, for the binding posts, the choke (10), the resistance mount- 
ing (ttii) and for mounting the parts on the chassis walls. The* 
following parts are then mounted, preferably in the order given: 
Six wafer-type sockets and three shield bases; electrolytic con- 
denser (39, 11,42); transformer (37); electrolytic condenser (30) ; 
mica condensers (22, 2<>); bypass condensers (7), (H), (1H), 
(19-35A). 

The four binding posts are mounted, all being carefully insulated 
from the chassis. Then choke ( to) and the three-gang condensers 
are fastened on top of the chassis. The sectional rotary switch 
(13) is mounted, then the combined volume control and * 4 on-ofF 
switch. Finally, resistor (35) is mounted on top of the chassis. 
The seven metallized resistors and the three flexible resistors are 
soldered in place while the set is being wired. The three coil 
(Continued on poye 755) 
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Fig. 1 

1'anci la i tout of Mr. Cam phcWs tester. 

(PRIZE AWARD) 

"SIMPLE TUBE TESTERS- 
NEWEST VERSION 
By Vincent Campbell 

I AM taking the liberty of sending you 
the enelosed data on the latest version 
of the "Simple Tube Tester*' I hnve devel- 
oped, details concerning whieh were pub- 
lislietl in the March and August HKIl issues 
of H.muu-Craft. The improved unit shown 
in Kips. 1 and 2, has the following inno- 
vations: 

1. Similar to my original tube tester, this 
new version tests all types of tubes includ- 
ing rectifiers and the new pentode. 

2. It has incorporated in it a "tube short 
Indicator" that shows visually any short 
which would endanger the meter, 

3. By the use of higher voltages, as de- 
veloped through the use of a high-voltage 
winding on the power transformer, our tube 
voltages can be made to conform more 
nearly to the voltages employed, thus in- 



$10 FOR PRIZE SERVICE 
WRINKLE 

Previous experience has indicated that 
many Service Men, during their daily work, 
have run across some very excellent 
Wrinkles, which would be of great interest 
to their fellow Service Men. 

As an incentive toward obtaining iufor* 
mat inn of this type. Raiho-Craft will pay 
$10.00 to the Service Man submitting the 
hot all-around Radio Service Wrinkle each 
mouth. All checks are mailed upon publi* 
cation. 

The judges are the editors of Radio-Craft, 
and their decisions are final. No unused 
manuscripts can be returned. 

Follow these simple rules: Write, or 
preferably type, on one side of the sheet, 
giving a clear description of the best Radio 
Service Wrinkle you know of. Simple 
sketches in free-hand are satisfactory, as 
long as they explain the idea. You may 
send in as many Wrinkles as you please. 
K very one is eligible for the prize except em- 
ployees of Raiiio-Craft and their families. 

The contest closes the 15th of every month, 
by which time all the Wrinkles must be re- 
ceived for the next month. 

Send all contributions to the Editor, Ser- 
vice Wrinkles, c-o Radio-Craft, 98 Park 
Place, New York City. 
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&ch<matie vireuit of Mr. Campbell's tenter. 



suiing a better test, especially on our power 
tubes. Previously, they would test O.K., 
but when placed in operation, they would 
break down due to the actual working volt- 
age in a radio set; but this new method gives 
us a real "breakdown test" on all tubes. 

I. In the event that one does not wish 
to rebuild the old tester to function with 
the new high-voltage system, the "tube short 
indicator*' can be incorporated into the old 
tube tester. 

Operating Instructions and Parts List 

Now for the material list and operating 
instructions. I am leaving the construction 
details to the individual builder, with the 
exception of a panel layout (Kig. 1) and 
of course the circuit diagram Kig. 2. 



One Pilot Universal l4 B" 
Kliminator Transformer 
or any transformer de- 
veloping o.5 volts at 2 
amps., and 275 volts; 
One D.P.D.T. switch, SW. 

One S.P.S.T. line switch, 

SW. 3; 
One S.P.D.T. switch, SW. \\ 
One Push-button switch, 

SW. 5; 
Two (i-volt pilot lamps and 

sockets. P.I,.; 
One Giant Power variable 

(iO-ohm rheostat, R; 
One 1,000-ohm resistor, Hi; 
One 2,000-obm resistor, U2; 
One M,000-olun resistor, It 3; 
One 4-prong and one 5-prong socket; 
One Itendrite double-scale iiiilliammetcr 

(0-20 and 0-100 ma.); 
One 0-10-volt A.C. voltmeter. 

Operation 

The operation of this tester is similar to 
other types. The procedure is as follows: 

1. Insert the tube in the proper socket, 
leaving switch SW. :j off; 

2. Throw the "short test" switch SW. 2 
to test position; 

Throw the line switch SW. 3 on. Sow 
if either or both of the '"grid" and "plate" 
la tops light, there is a short and you .should 
not continue further unless you wish to 
if est ro tf the meter. In the event that they 
do not light, we may continue. The rheo- 



stat It she mid he at the mini mum or zero- 
resistance position during this test on all 
types of tubes. Thus we obtain the full 5.5 
volt across our lamps. 

1.. Throw line switch SW. 3 off; throw the 
"short test" switch SW. 2 to the normal 
position; rheostat K to maximum or ftdl 
resistance; SW. \ to high or 100-tna. scale, 
the position of SW. 1 depends upon the 
type of tube (whether screen-grid or not). 
For a three-clement tube, throw SW. 1 to 
ordinary; throw line switch SW. J* "fill" and 
adjust rheostat It to the proper voltage as 
read on our 0- to 10-volt meter. If we 
obtain a normal reading (below 15 ma.) we 
may throw the MA switch (SW. i) to "low" 



STANDARD SCREW STANDAR0 
BASE INTO 
LARGE BASE 
AND SOLDER 
> >-C0N TACTS 
BY HOLDING 
IRON TO 
LARGE 
CONTACT 



BOTTOM OF 
STANDARD :' 
BASE SOL- J 
DEREO TO i 

SMALL BASE 




INSULATION- 




Fi«. 3 

,1 novel method of Mxinu a standard lam ft 
in u mount swket. 

or 20-i na. scale and proceed to take our 
mutual conductance readings, comparing 
them with a chart; 

1. by not pressing SW. 5; 

2. by pressing SW. 5. 

These readings are similar to those in the 
chart shown in the March HKII issue of 
Uadio-Craft. 

(Continued on page 7(itt) 
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Operating Notes 

The Analysis of Radio Receiver Symptoms 

By D. C. McGALL 




BUSINESS is good! A fist-full of service orders at flu 1 
beginning of the day. With hot political speeches ami the 
sensational news events of the day sizzling over the air, 
radio provides the only means of keeping up with the t inn's. 
Service work promises to he an unusually attract ive prospect for 
the summer of And "yours truly** certainly intends to get 

his share of this profitable trade. Public, address equipment is 

is coming into its own 
now that the public 
in general realizes its 
real worth in political 
campaigns, its use on 
sound trucks for stir- 
ring up trade, and in 
centralized installa- 
tions for amusement 
and entertainment. 
Sparton 593 
Let's see, here*s the 
first complaint of the 
day: "Sparton picks 
up local all over dial.*' 
Arriving at the ad- 
dress, 1 find this 
Sparton doing exactly 
that. This model 593 
"J/crc, take this and go buy a a etc Chevrolet:' is generally fairly 

selective. Pulling out 

the chassis I give it the usual visual inspection. This model has 
the antenna and ground post mounted on the end of the tuning 
condenser shield, and the common chassis ground is connected to 
this ground post by a flexible lead. 1 notice that this wire is dis- 
connected. 1 replace this lead ami "presto" the selectivity returns 
magically. ITiiless this lead is grounded the shielding is ineffective 
and the strong signal "skips" the tuned stages and goes directly 
to the detector stage giving extremely broad-tuning. 

Apex 8B 

Second order (and its a seven-mile jump to the address) says 
"rush" so with much coaxing and a high consumption of Ethyl 
the ancient "Chewy" of mine gets under way with lots of skips, 
misses, splutters and "cross-talk." However we finally get to our 
destination and give the bell a prolonged punch. **Come in,'* says 
the owner, when he recognisr.es the service kit and the baggy pants 
full of pliers, wrenches and what-nots, that indelibly marks the 
typical Service Man. "My Apex HK gave a sputter and quit on 
me last night," he explains, "and Pin anxious to get that nine o'clock 
program." "O.K., won't be long now,'* 1 assure him and soon find, 
from my analyzer readings, that there is no plate voltage on the 
oscillator. Kxamination under the chassis shows an open fifty- 
thousand ohm resistor in the oscillator plate circuit. 1 replace 
this with a two-watt resistor of metallized construction and the 
set is back on the job. (This breakdown is a frequent one and 
invariably 1 replace with an extra good resistor that 1 can depend 
on to stay put). 

Majestic 91 

The next stoo is to find out what is causing a Majestic 91 to 
rut-off. K very thing checks O.K. and I find nothing wrong with 
the antenna system. After careful examination I find that the 
antenna wire from the lead-in-strip to the set is of No. 18 hell 
or annunciator wire with the usual unraveling of insulation at each 
Old, 1 am sure this bare wire coming in contact with the metal 
chassis at the terminal post, grounded the antenna ami caused the 
cutting off. And here's a kink worth knowing if you use this 



kind of wire; tic a knot in the wire about a half-inch from the 
end, thru scrape the insulation off this half inch for connecting, 
and the knot will prevent the insulation from unraveling. 

Radiola 18 

"Fix Radio" is the only information on the next customer, so 
when 1 am inside the bouse 1 recognize an "Oletimer" a Kadiola 
18. The customer had come in the store and bought a new set of 
tubes a few days before but said it had started "squealing'* since 
he put in the new tubes. Those who have serviced this set in the 
distant past (way back in 192H), will remember that this set has 
an "U.K. compensator* located through a hole in the chassis below 
and between the second and third tuning condenser, which it is 
often necessary to adjust when tidies are changed or the antenna- 
length varied. So I gave this screw a small fraction of a turn, just 
enough to stop the oscillation in the set and then back again to a 
point where maximum amplification was obtained without the set 
oscillating. (An open volume control in this set will cause tin* same 
oscillation so 1 never fail to inspect this unit if oscillation is not 
stopped by the compensating screw). 

"What on earth makes my Majestic rattle like that!** exclaimed 
my next customer as she turned on the set. "Sounds like something 
wrong with the cone," 1 answered as 1 removed the speaker. I'pim 
removing the cone 1 found it had become loosened from the voice 
coil form and a thin coating of Amberoid applied here was ail 
that was needed to stop the vibration which so annoyed this member 
of the fair sex, 

"See if you can improve volume control on Public Address 
System** says my next order. The customer explained, when I 
asked him just what be wanted, that he was using a great many 
Operadio Portable :*-stage Amplifiers (model MM) in a hook-up 
that required microphone phonograph pick-up or radio input and 
that he wanted a volume control that would be contained in the 
amplifier and serve to control either of the inputs without external 
wiring. Examination of this amplifier showed me that the input 
connections were attached directly to the grid and cathode of the 
first stage *27 tube. A switching arrangement made the necessary 
connections to the mike, pickup or radio. First I tried the cus- 
tomary potentiometer arrangement with the center tap or arm 
contact to grid. This was O.K. on phonograph records but on 
"mike*' or voice the extremely high or "intelligence frequencies" 
seemed to be lacking, 




B+ B+ 1 



making the voice hard 
to understand. 

The amplilier uses 
two stages of resist- 
ance coupling (*27 
tubes) and a pair of 
H5*s in push-pull. 
After thinking this 
over a few minutes, I 
proceeded to hook a 
100,000-ohm potentio- 
meter in the plate 
circuit of the first 

stage. *27. The ends of the resistance element were connected so 
as to shunt the plate resistor and the variable arm contact hooked 
<o the grid touplmg coiuknscr. See Fig. 1, Due to the high resist- 
ance of the potentiometer the shunting effect of the plate resistor dWL 
not change the plate load to any great extent and the volume 
tout ml was smooth and produced no change in the clear crisp 
characteristic of this amplilier. "That's the stuff," said my friend 
enthusiastically, *here take this and go hue you a new Chevrolet." 
\nd lie h.indcd me a "five spot.'* 



Fin- 1 

Diagram showing the connection of the 
aeir volume vontroU 
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SERVICING RCA-VICTORS 




REAR 

or chassis 



A LMOST every commercial receiver that 
f\ has made its appearance recently has 
J \ utilized the now very popular stipe rhetero<lyne circuit. In 
discussing the common troubles and failures of some of the 
current models it will appear that, except in few instances, such 
defects have not been characteristic of the circuit, hut on the other 

hand, may he traced to open- 
circuits, shorts, defective resistors 
and the like. 

RCA- Victor Radiola Models 
A large number of RCA- Victor 
model U-ll receivers have been 
sold. In this model there have 
been two major causes for com- 
plaints; among others, that of 
fading, and very weak and dis- 
torted reception. Upon examina- 
tion it will be found that when the 
set is switched "on," the receiver 
will function normally for a few 
minutes, after which it will slowly fade, at the same time Incoming 
distorted. Should the set be turned off and then on, it will operate 

normally again for only a few 
minutes, when the same condition 
will result. 

This set employs an automatic 
volume-control tube, making neces- 
sary the use of a number of 
resistors of high value which, 
therefore, are very difficult to 
check with ordinary instruments 
at the disposal of the Service Man. 
Usually a faulty 5-megohm carbon 
leak in the A.V.C. circuit will be 



By BERTRAM M. FREED 



Fig. 5 

Location of the trimmers in 
the Bosch *So receiver. 




Fig. 3 



to 2».ir. 
Ft ATt orcutt 



found as the cause of the fading. One of the 
pigtails of the resistor is connected to the 
grid terminal of the A.V.C. tube. Repair is effected only by re- 
placement. The value of the unit has not proved to be critical, 
either a three or four megohm carbon resistor serving satisfactorily. 

If a careful analysis is made of the schematic of this receiver, it 
will be noticed that the primary and secondary of the second I.F. 
transformer are electrically shielded from each other. The only 
means pf energy transfer is secured by a third, smaller, "coupling" 
winding, inductively coupled to the primary, but directly connected 
to the secondary. As 
shown in Fig. 2, the 
amount of energy 
transfer depends upon 
the setting of the 
volume control, which 
shunts this coupling 
coil. When the coil 
open-circuits the con- 
dition of very weak 
distorted reproduc- 
tion will be noted. 
Since the use of an 
analyzer will not dis- 
close the defect, a 
continuity tester or 
ohmmeter must be re- 
sorted to. Remove 
the volume - eontrol 
leads, or an erroneous 
most instances, the 




Fig. 4 

Detail schematic of the Stromberg-Carlson 
model 22 second LF. and detector stages. 



Sketch showing the location 
of the terminal block. 



result (or reading) will be obtained. In 
open will be found in the pigtail of the 
coil, which may easily be repaired. 
Many of the RCA- Victor models R-50,R-55, and the more recent 
(Continued on page 751) 




Fig. 2 

Complete schematic circuit of the RCA~Yictor J?1 1 receiver. The transformer to the right of 79 
has its primary and secondary shielded — coupling being effected via the coupling-coil L12. 
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"OPERATING NOTES " 

AVe are in rereipt of a letter from Mr. 
Floyd Fnusrtt, commenting on '■Operating 
Notes** section of Kadio-Craft. We repro- 
duce the following with the permission of 
the Supreme Instruments Corporation. 

•'Personally, I feel that the most com- 
mendable feature of Hauio-Craft is its pub- 
lication of reports of difficult service prob- 
lems solved by good practical radio men. 
Almost every radio manufacturer's produces 
develop some service peculiarities not an- 
ticipated by the manufacturer's service lit- 
erature, and the published discoveries and 
solutions of such peculiarities make excellent 
reading and reference material for the ra- 
dio servicing profession. 

"For instance, the 1929-30 Edison (green 
chassis) radios frequently develop a trouble 
that, when first diagnosed, indicates a 
shorted filter capacitor, but which is gen- 
erally found to be a grounded speaker field 
circuit; the ground resulting from leakage 
through the speaker termi- 
nal strip to the chassis. 1 = ^ = ^^^ == 
searched for about an hour 
for this leakage when it was 
first encountered on this 
model, and probably other 
Service Men have done like- 
wise. If the first man who 
discovered the weakness of 
this model had reported the 
peculiarity to you, knowing 
that it would he gladly pub- 
lished, many Service Men — 
would probably have been 
saved much time when first encountering 
this particular difficulty. 

**1 would like to see more eiHouragemcnt 
offered for such data from the field, to be 
classified and properly headed b\ manu- 
facturer's names, and by models, a sort 



of national scrviec 
magazine has made 



data exchange. Your 
it remarkable beginning 
in this direction, and I hope you will carry 
on with more practical service facts ami 
less of the questionable imaginings of self- 
alleged Service Men who try to obtain the 
headlines with wild theoretical claims in- 
stead of contributing experimentally - ac- 
quired data of practical value. What do 
you think of this suggestion!'** 

SlTR i: .ME 1 N STR 1 ' .M K N TS C< )R 1 •( )R AT IOX » 

Frovn Fai'sett, Chief Engineer. 
(The above question is self explanatory. 
All we can say is " Thank you, Mr. Fausett.'* 
— Editor.) 



"RADIO FOR ALL" 

Editor, Radio-Craft: 

1 am taking the liberty of writing to you 
personally regarding your book "Radio For 
All.*' 1 wonder, sometimes, if the illus- 
trations as used in your hook wouldn't help 
others as well as mvself. Most of the radio 



rHE Official Radio 
Service Mens Asso- 
ciation, sponsored by 
Radio-Craft, Invites all 
Service Men who are not 
$n embers of the Organi- 
zation to write for an 
application blank. It is 
the official service or- 
ganization of this maga- 




zine and is maintained 
solely for the interests 
of Service Men. Mem- 
bership cards are issued 
upon passing a written 
exam inatio n wh ich is 
forwarded by mail. 
Write for yours today. 
The O.R.S.M.A., 98 
Vark Place, N. Y. 



magazines are published, of course, for 
Service- Men and dealers. As to their lines 
of puzzles we glance and pass on. The dia- 
grams are as easy to read as code, hut how 
many of us are far enough along in the art 
to puzzle them out as 1 have in the past? 



I happen to be one who thinks that he 
can build anything he sees. Some time ago 1 
happened on a library book of yours called 
"Radio For All." I've had that four weeks 
now and it has done more to clear-up radio 
for me than anything else. My wife helped 
me the first evening we had the book, and 
in less than an hour we had an oyster con- 
tainer wrapped up with some other odds- 
ami-ends and brought in WTAM (25 miles 
away) more than loud enough for ear 
phones, using an inside 4-0- foot aerial and 
a hot-air furnace pipe for a ground. 

If you read this far, I can tell you that 
wc got more kicks out of this set than from 
any other set we have ever had. All the 
blueprints in the world wouldn't have in- 
duced me to try it, but with the pictures 
1 couldn't go wrong. 1 certainly hope yon 
have published others since then that I may 
be able to obtain. Where can 1 get a copy 
for myself? "Radio for All*' by 11. Gerns- 
Imek, published by l.ippineott Co. and dated 
June 1922. 1 would sure 
_ ^^^^^^^ love tt) have one. 

Are there any other hooks 
you might suggest leading 
tt) one- or two- tube sets? 

1 am sorry to trouble you, 
but I hope yon can help me 
get started in ease you turn 
this over to some one to 
answer instead of the waste 
basket. 

W. S. (MY, 

— Box !Mi, HuthoH. O. 

(Strange as it might seem, 
there are still a great number of people 
who want to "tinker" with crystal or one- 
*>r two-tube sets. We regret to announce 
that while no pictorial diagrams are 
available at the present time, and no 

(Continued on pmjv 7W)) 



POLICE and MARINE RADIO STATIONS 



Wave* Frequency 

length (Kilo- 

< Meters) cycles) 

121.3 "J 170 



122,0 245S 



Call 
Letters 
KiiOX 

KlrPN 

u riiz 

.1 I 

iv fkc 
ht.i'i 

in pdp 
m.pd 
Kill I'M 

U KIM* 

k<;pw 

IVPIM> 

u pdn 

11 111)11 

n visa 

\\ 1M)U 



122,4 2450 



122.8 2442 



IV 1*1) K 

n pkk 

\\ VVAi 

ittirii 

fcttPO 
K<il*Z 

1VKII1I 

Kc.rx 



Location 

Cedar IS«i>i«ls. Iowa 
I>.1\< nfMii t , Iowa 
l ore Wayne, lnd. 
Kokotno lml 
Momuhiv. Teiin. 
Omaha. Xeh. 
I'liiUib'lpln:!. Pa. 
San I "ram iv. o, Cal. 

S.i 11 Ji»v, 1 Vll 
'loleilo, Ohlu 
Salt bake City, Ctah 
Sfou\ < Jt>, Iowa 

Akron, Ohio 
An l>n mi, X, Y, 
Charlotte, X C 
t laml, Ohio 
Uoeliestvr, X \. 
Syrm-iive, N. Y, 
Yon htfMowa, Ohio 

Milwaukee, Wis. 
Now York, N. ¥, 
NVw York, N\ Y, 
New York, X. Y. 
Oklahoma City, ijyla. 
TuNd, Okla. 
Wieliita, Kau 

C!e\c l : nul, Ohio 
Heaver, Colo. 



123.4 2430 



123.S 

124.1 
124.2 



2422 



241(5 



2414 



W PDF 
W PKII 
U M \VA 
\\V\y\j 

Kisrr 

\\ 1*1)11 

\y ri)i 

ks\v 

HOPE 

WPDW 

KfiPII 
WPDK 

W PDY 

knp* 
WCK 
i ■. ri)X 

|1 KDK 
WMO 

kupa 

H PD\ 
\VI*1)>1 



17o.la 171 J 



\\1 



PJ 
1)1* 



Film, Mieh. 
I 'rami ltii|>hls. Mien. 
Indianapolis, lml. 
laillriilltf, Mieh. 
Louisville, Ky. 
Portland, Ore. 
ltiihmoml, hnl, 
Columbus, Ohio 

Berkeley, Cnl. 
Buffalo, N. Y. 
Kau»ns city. Kan, 
Yallejo, Cal. 
Washington. I». C. 

Minneapolis, Minn. 

6ft. Paul, MllllL. 

Atlanta. tJa. 
li.iki twiu-hl Cal. 
Hello l*le, Mkli. 
Detroit. Mh-h. 
Orosse Point Vil- 

liltfe Mull. 
Ilfclilauil Park, 

Mil II 
Spittle Wash. 
Tnlanv. CiL 
Paston Ohio 
1-n-sno. c nl if. 

I Sou um out, Tex. 
eiiiaigo, III. 



wnir chi.-atro, m. 

WPDI) Chieajro, 111. 

WKDL Cincinnati, Ohio 

KVP Dallas, Tex. 

K<;PI, Los Aiip-li's Cal. 

KO.ix PasaoVna. Cal. 

WPDC Pittsburgh. Pa. 

KOIT St. Louis. Mo. 

WPKD Arlington. Mass. 

KtfZll Houston. Tox. 

U KDS Ingham, Mieh. 

HRDS Ka>i Lansing. Mieh. 

WMP Fra mi ugh a in, Mass. 

K(iPY Slnvvoport, La. 

KtiPV I>es Moines, Iowa 

Kt.PK Ft Worth, Tott, 

WVY New York, X. Y. 

WPY Now York, X. Y. 

wnn lunier. im. 

W.IL fSniMi»ri»itrg. 1'a 

Wit A ILirrinhurg, Pa. 

WMK \V. Ite.Mlin^. Pa. 

W'UX Wyotniiiir. Pa. 



MARINE FIRE STATIONS 

187.81 lofMl WKDU ltrttoklyii. X. Y 
WKDT Detnilt. Midi. 
WCF Xew York, X. Y 



189.5 1074 



685 438 
1182 -'o7 



192.4 



l.V»8 



WKY 
K(iPl) 



Post («n Muss. 

isau Fraueiseo, t "a 1 _ 



WWW. 
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WIRE iN CABLE 
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5W1 « 300 V. S.-G.AND C.-G-. SW.3 « 300 V. PLATE 
SW.2« 73 V, Crfr. Sw4" 75V."C - B1AS 



Fig. 7 

Schematic dianram shouinft the connections 
of .SUM and *SU\L\ 



MODERNIZING 

the JEWELL 199 
ANALYZER 

Complete construction details of the revised analyzer 
which will test screen-grid and pentode tubes. 

By HARRY SCHMIDT 




push Button V4"o« Ve" Roo. 



MANY Service Men have on hand, nr are still using, one 
of the oripritial Jewell 190 set analyzers. These analyzers 
are now obsolete and an- of little use for testing sets 
using *2l and pentode tubes. As new set analyzers are 
expensive, I decided to rebuild 
my old one. With the addition 
of a few parts and an afternoon's 
work it was brought up-to-date 
with extra equipment for testing 
screen grid and pentode tubes. 

The parts necessary to make 
the change can probably be found 
in your junk box. The springs 
from an old jack, two UY tube 
bases, some hookup wire, two 
S. 1\ I). T. switches and two 
Pilot Xo. 215 subpanel sockets 
are needed. The switches may be 
of the midget-jack, Yaxley push- 
button or toggle type. If none 
of these are handy, you can make 
your own, as I did. A few jack 
sp rings and two inches of l / 4 -\n. 
or a s -in. bakelite rod is all that 
is needed. 

All of these Jewell testers have 
two 7.5 volt filament switches, 
one marked "standard*' and the 




red 

NEW POSITION OP LEAO TO CONTACT Nil 
LIGHT BLACK LEAD ON SW. Z 
^ , BOTTOM EDGE Of PANEL 



D.C. METER 
+ INSULATION 



D.6., METER-* 



Fig. I, upper right, Connection* of the ueir switehc*. 
Fig. 3, upper left. Construct ittn of new jock snitch. 
Fig. 4, lower right. Const ruction of the analyzer plug, 
Fig. 6, lower left. Cattle connect tou* to the snitch. 



out some part of the tester. Have a clean bench to work on and a 
few small trays to put small parts in so they will not be mislaid. 
Making the Changes 
Disconnect the 4.5- volt test battery, remove the adapters, and 

take out the screws holding the 
panel. Lift the tester from its 
case and place it face down on 
the bench so that the socket and 
cable-terminal block are towards 
you. The D.C. switch -block is 
on the right-hand side. The 
switch to he altered is the second 
one from the bottom edge (the 
edge towards yon). 

t'n solder the two wires con- 
nected to the D.C. meter, tape 
and push them out of the way. 
Cnsolder the wires connected to 
terminal Nos. :J and 1 on the 
D.C. switch-block and bend them 
to one side so they cannot make 
contact with anything. Connect 
a lead from switch-block term- 
inal No. .'i to the positive post 
of the D.C. meter; from switch- 
block terminal No. 1, connect 
a lead to the negative post of 



^ r _- SUPPORTS — ^ 
f ,--J NS 4 . CONTACTS >Nt3 L-J \ 

NEW SW 71 *■ PANEL NEW 

CONTACT BUTTON CONTACT 
SW.BlAOES SHOWN AAE N?3 ANO Nfl A FROM 
BOTTOM EDGE OF PANEL. SW. BLADES 
TOUCHING HEW CONTACTS UNLESS SW- BUTTON 
4S PUSHED. 



CLIP MAOE JlflfA^-, 
OF SPRING S0L0EREO 

brass ■ . to Clip . 




BASE 



j CABLE 

LIGHT wOOO 

BLACK SCREW 
WIRE 



ii Iterations, can be used as the 



other "reverse.** For present-day 
testing, both are unnecessary 
although one of them, with a few 
reversing switch for the D.C. meter. 

A word of caution — He very careful when making these changes. 
Hough handling, a wrong connection, a poorly soldered lead that 
may later come loose, may cause serious trouble and possibly burn 



the meter. 

Loosen the screws holding the 
switch to the panel. Insert two 
springs between the panel and switch supports; one on each side 
of the switch block. Solder a lead to each spring before they are 
put in place. I'ush them in just far enough to make contact with 
the switch blades, the spring on the right making contact with the 
(Continued on ptuje 75(>) 



^ UNSOLDER AN0 CONNECT TO C3, SW. 2 



(lower section// 
(upper section/ 

CABLE TERMINAL 
BLOCK 




OC SW. 
BLOCK 



SCREW HOLDING SOCKET AND BASE TOGETHER 



CATHODE 
NOT USEO 



GRlO — i_ p 

LEAO WITH 

Clip c0nne[ih 
to clip On 

TEST PLUG 



\ PILOT 415 

Ullr MCKeTS 

■ T| I 1 ^WATERS CAThO 




CATHODE -i 
PRONG 




HEATtftS CATHODE 

PLATE 

SHORT LEAO 
WITH CLIP 
CONNECTOR TO 
S-G. CAP IN 
TESTER 



CATHODE 
PRONG 



A0APTER USED 4N SET A0APTER USEO IN TESTER 



Fig. 5, ahove. 

I Hay ram of connection and eon*t ruction 
of the adapter* used in the analyzer. 

Fig. 2, left. 

Complete schematic circuit of the nnahizcr 
ofter it is reuircd. The location and con- 
nection* of the ttete units man be under* 
stood by carefully foll*»\e\n*i the text and 
the diafjram. 
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Radio Service Data Sheet 



SILVER-MARSHALL MODEL 727-DC 
BATTERY-OPERATED SUPERHETERODYNE 

(With push-push A.F. amplification and variable-mu '34 pentode I.F. amplification.) 



Ttiis receiver, the S M 7-7-1 M ' "air evil" 

i lei. replaces i lie model 724-iH' as an 

effective instrument tor use in rural locali- 
ties. Tin* manufacturer is Silver-Marshall. 
I nr. Accompanying illustration shows tin* 
relative positions of t lie components on the 
underside of the eliassis. 

Tlieso components have the following 
values: KosiMor Kl. H.5-iueg. : K2, 0.15- 
nieg. : It", o.5-meg. : K4. It«l. 15,ooo ohms; 
K5 t 0.0S2-ohni ; Ii7. W.l-nn -g. ; UN, :Hi.imm> 
ohms; OO.ooo ohms; Jtio, ls.oou ohms. 

t'oiidcnsors ri. 1*2 are the tuning units; 
<"i, 150 mini.; t'4. O.I-uif. ; 1*5. iV>. C7, 
t'S t I'll. no. i.F. trimmers: ril, <M2. I'IK. 
i'I5. 0.1 -inf. ; 114, «'2l» 0.25-inf. ; i'IO, 5oo 
miiif. ; T17. i'18, .025-mf. ; VIP. .ood-iuf. ; 
C20, .(Mil -mf. 

The Minim- nt current drain of tl.!s re- 
ceiver is u.4N-amp. ; during the condition 
of "no signal" the total plate en r rent will 
l>e about 10 nia., with au increase to about 
22 ma. dining signal reception. The latter 
condition will be recognized as characteristic 
of "push-push" operation. 

Fin t tires in the design of this receiver 
are the use of "push-push" or "class 15" 
amplification, variable-mu K.P. pentode's as 
I.K. ampliliers. ami an intermediate fre- 
quency of 405 kc. 

There are eight tubes in the chassis, and 
lo conserve current the instrument was de- 
signed to include a type of dynamic repro- 
ducer which would not require Meld eur- 
rent ; a permanent- magnet unit met this 
requirement. 

The use of variable-mu K.F. pentodes in 
the 1.1*. stages has made it possible to 
control volume by control-grid bias voltage 
variation without running into distortion, 
and without reporting to antenna poten- 
tiometers or local-distance switches. The 
sensitivity of this receiver ranges from 1.5 
to 0.75-niicrovolt per meter. This high sen- 
sitivity ean seldom be realize I in radio sots 
located in towns, duo to the prevailing high 
noise level ; in rural Mictions, however, this 
degree of sensitivity is not only a conveni- 
ence but a necessity. 

The selectivity of this reeeivor is rated 
as 10 kc. ; the resulting audio reproduction 
is exceptionally irood. 

The opera ling life of this receiver is ap- 
proximately one year, using the "air-eel I" 
typo of "A" supply for which this set is 



designed. Since the current drain from 
this type of "A" supply unit must not be 
permitted to exceed about %-amp., ex- 
treme rare should be taken when servicing 
this receiver to prevent short-circuit ing the 
"A" connections in any part of the set. 




The voltage divider in shunt to the 
"H" supply is controlled by a switch which, 
oporuting in con Junction with the off -on "A" 
baftery switch, serves to disconnect these 
divider resistors from the "H" supply when 
the receiver is not In operation. 

Service Men desiring to check up the the- 
ory of push-push amplication an* referred to 
the .la n nary, J!K12 and subsequent issues of 
K.\i>io-f uakt magazine. A feature of this 
circuit, in which the |mwor tubes are biased 
to plate current cut-off. is that the power 
tubes draw considerable plate current only 
when a loud signal is being received. 

Whereas, in push-pull operation the plate 
circuit in it Hum meter may be adjusted for 
a steady indication at normal signal vol- 
ume by correct adjustment of the "t' M bias, 
in push-push operation the meter reading 
should fluctuate. 

A battery operated receiver connected for 
push-pull power output operates under rated 
"B** and "O" conditions only when the bat- 
teries are new. since the heavy plate cir- 
cuit current "If* drain quickly reduces the 
available plate potential ; the 'V drain, 
on the other hand, is slight, and thus the 
operating and shelf lives differ greatly. 
Consequently, a condition of over-bins 
gradually develops, (to a certain extent 
this can he corrected by the use of self- 



bias resistors in a special compensating 
circuit). 

However, in push-push amplification con- 
ditions are entirely different. Self-bias is 
not feasible since the !/rut# draw rurrvHt 
whenever the peak exciting voltage exceeds 
the bias, with the result that series resist- 
ance in the grid circuit must be kept at a 
minimum to avoid distortion. Thus, bias- 
ing batteries not only are an essential ele- 
ment in push-push operation, since every 
precaution must be observed to main (a in the 
correct relation between «*rid and plate po- 
tentials throughout the life of the batteries, 
and since any appreciable over biasing would 
result in a certain range of grid swing 
without change of plate current, noticed as 
Increased distortion — particularly at low 
volume — the rate of dixeharf/e of the 
hat tor tf utttHt hr car*' fully matehrd to that 
of the plate battery. This is accom- 

plished by means of a resistance network 
in shunt to the current supply. 

The batteries required in conjunction with 
this network to maintain an even rate of 
discharge are the Kve ready I#ayerbilt No. 
480 "ir batteries and the No. 708 22^ 
volt "C" buttery, or their equivalent. 

Note that ground buses are used to pre- 
vent circulating currents in the chassis. 

The use of the intermediate frequency of 
405 kc. increases the separation of pos- 
sible image frequencies from the desired 
carrier by a factor of 2,05 over the con- 
ventional 175 kc. system. Assuming that 
the desired station is at 550 kc, the cor- 
resiHMiding image point would lie at 1480 
kc. Evidently there are image points 
within the broadcast baud for only three 
channels, namely 550.500. and 570 kc. The 
wider separation of these points from the 
desired frequency means that for the same 
Image response ratio as would be obtained 
under the 175 kc. system we must pro- 
vide the same amount of attenuation as 
before, but at points which are 2.05 times 
as far off the resonance curve of the car- 
rier-! lining circuit. Of course, exceptional 
care in the design of the receiver was neces- 
sary in order to realize good efficiency at 
i his high inter mediate frequency. 

Transformers Tl and T2 are units spe- 
cially designed for operation in a push-push 
circuit and in the event of burnout must 
be replaced with units of exactly the same 
type. 



1.73 V VH T^H T2 




10.000 0MM5. ? 
T2 




INDUCTIVE 
COUPLING 



+ 157.5 V. 



PUSH -PUSH l! 
A.F POWER f 
AMPLIFIER j 

TUBES V3 AND V4 ARE TYPE *34 
VARIABLE-MU P F PENTODES 

Model 727-/)C. The 
J,h\ ti im m or* m mi x- 
%mv 75 to 125 mmf. 
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Radi o Service Data Sheet 

MAJESTIC MODEL 11 SHORT-WAVE CONVERTER (No. 10 CHASSIS) 

(This chassis is incorporated in the Viking, Explorer and Number 11 all-wave receivers). 



Short -wave roeepi ion has IxTt^nn* the 
high-light of 1JK82 radio business : ami 
among the foremost instrument designs 
with which the Scrvii*c Man must familiarize 
himself an* the Majestic models Vlkiu^ l*x- 
plorcr, and Number 1 1 all-wave receivers. 
TheMj radio s.«ts incorporate two chnsse* ; 
one is a standard broadcast receiver, t No. 
.Vi chassis), and the oilier is a short-wave 
converter i No. It) rluiHsisi whose output 
feeds into the broadcast receiver wln'n it 
is i uned as an 1.1*. ampliiier at 1.IHJ0 ke, 
<:it)0 meter*). 

Volume i» controlled hy tho volume 
control of the broadcast receiver oiwratlng 
in the usual man nor. 

The nnmhers on the dial of the eouvortor 
give the frequency reading in "megacycles" 
t millions of I'.veleM ; therefore, to obtain 
a rending in "kilocycle*" it is necessary to 
ninlti|»ly the numbers mi the dial by I .mm. 
The three sims of numbers on the dial of 
the converter Indira te band f renjieiicies as 
follows: oilier circle, :\~\U to 1." meters: 
renter circle. So to ::TVj meters: inner 
circle, 200 to So meters. 

The values of the components of this 
ronverter are as follows: I'oiideiisrr 
HM) mmf. ; i'4. 0.1-mf. : i '.""». ,01-nif. : 

rts, C7. ::<mi mmf.: n to :*.o mmf.: 

fit), C11. .V) to 100 mmf.: CV2 t cir>. l»00 
to t»N> mmf.: <M:i. .mil- t" .nol.Vinf. ; iM 4. 
,0041- to .0047-inf. : rw, ri7, .utt-mf. : 01*. 
iM!), 4 mf. 

Kesistors Ul, ItT, 20.000 ohms: It 2. It-*, 
lit;. m.nOO ohms; K3, I.OtlO ohms; Ho, 
::u.tNi0 ohms. 

Operating voltages read to ground < ex- 
cept A.O, potentials i. with a ll.Vvolt line 
and band-selector switch in ' medium" po- 
sition, are as follows. Filament potential. 
VI. V2, 2..* volts; \:;. o volts. Plate po- 
tential. VI. 2r«n volts; V2. 17U volts. Plate 
current, VI. 0,1 ma.: V2. ma.: V3. 

•jo ma. (Intuit. Screen -irrid potential. VI. 
VIZ volts; V2. To volts. Screen-grid ciir- 
reiit. VI, ,02-nia. : V2. 1. ma. KlhiincnMo 
"round 1M\. V;i. 27o volts. t'athode-to- 
ground !U\, VI, V2, i> volts. 

For purposes of reference the variable 
condensers itl the mode] I0 ronvrt'ter are 
given designations as follows: I'd. oscil- 
lator tuning condenser : <*7. K.I*, tuning 
condenser: t"7.\. U.K. trimmer: rs. coil 
1.1 \ "low frequency" padder : I. HI "me- 
dium frequency" padder: **in. roil l.-A 
"low frequency*' padder : ill. roll 1.211 
"medium frequency"' padder: V12. "low 
frequency" oscillator s.>ri« >-n lignor : I'll*, 
"medium frequency" oscillator series-aligner : 
t'll. "high frequency" oscillator series- 
aligner; t*lo, wa vet rap tuning condenser. 

If low sensitivity is encountered, cheek 
the condition of tin- tubes in tin- mil verier 
and the broadcast receiver. Do not re- 
alism the model 10 chassis except as a last 
resort : authorized Majestic dealers and dis- 
tributors an- best equipped lor this service. 
Siiicr the i-oiiverter chassis does not in it- 
self amplify, it is necessary to maintain the 
receiver chassis at niaxiiuum efficiency in 
order to realize the desired gain in signal 
strength. The model 10 chassis normally 
is selective. 

In the model ]0 converter chassis there 

in igbt alignment adjustments; each of 

these uuist be made accurately in order to 
obtain maximum efficiency from the con- 
verter. To align these eireuits it will he 
necessary to use two A.I". modulated serv* 
ice nsrillators ; one, the standard .V»o to 
1 ,:»00 kc. broadcast type of servire osril- 
lator. and the other a special li.OOO to 
10,000 kc. "short-wave*' type of service 
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oscillator. If realignment becomes neces- 
sary, every cireuit of the converter should 
be adjusted. 




The first step in realignment is to tune 
tile assoriated broadcast receiver ' t he i.K. 
ampliiier portion of the complete short- 
wavr superheterodyne i to l.ooo kc. and 
adjust tin- velum*- rontrol to minimum po- 
sition: thru insert tile receiver line plus 
itito the receptaele provided on the con- 
vert cr chassis, and check the off-oti switch 
to determine whether it corrretly connects 
the antenna either to the receiver or the 
converter and at the same tint.- controls the 
power line connect ion of the converter. 

Now turn up the volume rontrol on the 
broadcast roeeiver. adjust all the converter 

"padding" varlabl ndellsers «*s. i'l<». 

4*11 and 11. F. trimmer *'7A to minimum 
position, and the series-nligners 02. iMIi. 
*"14 to maximuni position: then set tin 1 
selector swiieh for "medium" rang*', adjust 
the converter tuning roiiden«i-r for about 
.VKJ rotation, and cmineet to tin' input of 

tl nvi'rter n broadcast servire nscillutor 

iuiumI to l.OOO ke. Turn this oscillator 
"on," and tune the wavetrap condenser Oo 
fur miuiiiiuni indication on an output meter. 

Next, readjust the converter tuning gang 
to nu extreme rlsrlit position, loosen the set 
scri-ws on the hub of the dial ami adjust 
for alignment with the indicator and long 
line at the extreme left of the dial. 

Kxcept for the final step, the remaining 
adjustments will require tin* use of the 



short-wave service oscillator. 

Set this oscillator at Iti.oOO ke. (modu- 
lation olTi. turn band-selector switch to i 
"high fremieney" position, and rotate the 
converter tuning control until a bvnt notv 
is heard: then, turn the modulation "on" 
ami adjust trimmer C7A for maximum 
output. 

Tl-oceed to tune the service oscillator to 
!».nnn kc i modulation mil, ami tune the 
ronverter to this fremieney. Turn the 
modulation "off" and adjust series-aligner 
1*14 for zvru hint. 

Tune the service oscillator to H.400 ke.. 
place the band-selector switch in "medium" 
position i modiilui ion oiii, and with the 
gang <ondensi i- on the converter tnrneil all 
the way out lirst adjust piuhliug eoiitlenser 
I'll, and theu padtling «*ondensrr I'll for 
maximum output. 

Next, turn* the service oscillator to 7.400 
kc. i modulation out, and tune in this sig- 
nal : ami then turn the modulation "off" 
and adjust padding condenser t'll for zero 
beat. 

Tune the service oscillator to 4.000 ke. 
(modulation urn. ami tune in this signal; 
then, turn the modulation "off" and ad- 
just series-aligner I'irs for zero beat. 

With the serviee oscillator tuned to 3,000 
ke, (modulation on I, ami the band-selector 
<t\vit eh in the "low" position, rotate the 
converter tuning condenser gang to th© 
extreme left, ami tlrst adjust padding con- 
denser 4' Hi ami then padding condenser **S 
for maximum output. 

The final adjustment ret |ui ring the short- 
wave service oscillator calls for a setting 
of J1.400 kc. i modulation oni. Tune In this 
signal. Then, turn tin- modulation "off" 
and adjust padding condenser C10 for zero 
l«eat. 

Finally, set the converter at !.'». adjust 
the broadcast service oscillator for l.oOO 
kc. and stmt it operating, and adjust series- 
aligner CI 2 for maximum output. 

Note that when adjusting for a peak 
with the modulation "on." the volume of 
the receiver i now tho I.K. ampliiier) should 
be kept low as possible— just enough to 
obtain a reading on the scale of the output 
meter. In this way the peak will be sharp- 
est. Also, i/ trill h*'lp t*i (/cjer*M<M' 1 u hvther 
the niftttol hntt*l i* a harmottir or the dc- 
xh'wf funtlmftftttol* 
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Superhet Trouble Shooting 

A comprehensive discussion of the factors governing the 
theory and operation of superheterodyne receivers. 



THE current popularity of the super- 
heterodyne has brought the develop- 
ment af this highly efficient circuit to a point far beyond 
its status a year ago, with both manufacturers and builders; 
hut, whereas the former have engineering staffs to keep them out 
of trouble, the man who builds his own finds many pitfalls along 
the road to success; which to the engineer, are comparatively easy 
to avoid. 

It is the purpose of this article to endeavor to present solutions 
to many of these problems, together with an analysis of their causes, 
and what is more important, means 
of correcting them, in simple non- 
technical language. 

Tracking 

Probably the greatest mystery to 
the average layman is the "tracking" 
of the oscillator and tuning condens- 
ers. Assuming the frequency of the 
intermediate amplifier to be 175 ke., 
it is necessary for the oscillator cir- 
cuit to be timet I at all times to a 
frequency 175 kilocycles higher than 
the U.K. circuits. (175 ke. lower 
would be equally good, but using a 
higher frequency is simpler from a 
constructional angle.) To illustrate 
the relation, a few points on the 
band are indicated as 
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capacity of one section of the variable con- 
denser can easily be accomplished by insert- 
ing in series with this section a fixed condenser of such value as 
to reduce the maximum capacity to 6 14 times the minimum. Since 
the minimum varies considerably, this condenser is usually made 
so that it may be adjusted with a screw driver. See Kig. 1. 

Because the highest frequency of the oscillator is 1<>75 ke. for 
tuning-in a 15<>0 ke. signal, and the minimum capacity of both 
tuning ami oscillator condensers are about the same, the oscillator 
coil must be sufficiently smaller than the 1M'\ coils to make this 

175 ke. difference at the zero setting 
of the dial. Figuring again with the 
same data (with the same capacity, 
the inductance changes inversely as 
the square of the frequency) it ap- 
pears that the oscillator coil should 
lie a little more than 80 percent of the 
induct a nee of the U.K. coils. 



broadcast 
follows: 



Fig. 2, above. 
Fig. 3, below. 
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.1 xi tuple oscillator suitable 
Uctcrurfun v scrvirinff, 

A hand -puss filter that ma a hr attached 
to a radio act. 



With the IU\ 
circuits tuned to 
1500 kc. 
1250 ke. 
1000 ke. 
750 kc. 
550 kc. 
500 kc. 



the oscillator 
must be tuned to 
11575 kc. 
1125 kc. 
1175kc. 
925 kc. 
725 ke. 
(i75 kc. 



R.F. TUNING CIRCUIT 
250 MH. 



The frequency to which a tuned-circuit resonates is a function 
of its inductance times its capacity, or I.C. That is, a circuit with 
a .0005-iu f. condenser and a coil of 200 microhenries, has an IX' 
equal to .0005 times 200, or .1, and the 
circuit will tune to (MM) meters; any change 
in the relative values of the coil or con- 
denser, provided the other is changed 
oppositely, will result in 1.0 remaining .1. 
A .00025-mf. condenser with a lOO-miero- 
henry coil or a ,001-mf. condenser with a 100 
microhenry coil would tune to (J00 meters. 

'The KC product varies inversely as the 
square of the frequency. That is, for double 
the frequency, the LC drops to one-quarter 
its former value; for three times the 
frequency, l.C is one-ninth its former value. Illustrating, if the LC 
for (100 meters (or 500 kc.) is .1, I.C fur 1000 kc. is .025, one- 
quarter as much; for 1500 kc. it is .0111, or one-ninth as much. 

With a single coil, then, to cover the band from 1500 to 500 kc. 
a condenser is required, which, including all stray capacities in the 
set, has nine times as much maximum capacity as its minimum. 

At the same time the oscillator, covering the band from 1675 
ke. to 675 ke. (which is only a tuning range of 2 1 /* to 1) requires 
a maximum capacity equal to the square of 2U. (which is 6i/ 4 ) 
times its minimum capacity. The reduction of the maximum 



Fi«. I 

irraiiftnttcnt of tun inn condensers in 
R.F. ami oscillator tuning circuits. 



Aligning the Tuning Condensers 

Sow we come to the actual process 
of aligning the tuning controls. To 
do this properly, an oscillator of the 
simplest kind is required. A suitable 
one is shown in Kig. 2. Cl and t'2 
may he ordinary 1 or 2 inf. bypass 
condensers. CM can be any .0001 15- or 
.0005- mf. variable condenser that may 
be in the **jimk Im»x." T is any 
filter choke, audio choke, or even the 
primary of an old audio transformer. 

A modulated oscillator calibrated to 175 kc. is also an absolute 
necessity. Sinee this calibration must be very exact, it is hardly 
advisable for the experimenter to try to make this, hut rather to 
either have one calibrated by a competent Service Man; to buy one 
of the many which arc available for service work at a comparatively 
low cost; or to have the intermediate amplifier adjusted by a Service 
Man. The importance of exactly tuning the l.K. transformers to 
175 kc. cannot he too strongly emphasized. The entire success or 
failure of the receiver depends upon this one point. 

Now set the trimmers on the tuning condensers in about the 
center of their range; tune in a local station as nearly as possible 
to 1500 ke. and adjust the trimmers for maximum volume in exactly 
the same way as a T.K.K. receiver. If 
some of them tunc too high or too low, 
change the oscillator trimmer up or down 
sufficiently, so that the H.F. tuning con- 
densers will line up with it properly. 

Tune in a station as near as possible to 
550 ke. When it is brought in properly, 
take a small piece of wire and short circuit 
the oscillator section of the tuning con- 
denser; the station will, of course, disappear. 
Vow take the oscillator already described, 
and with one turn of insulated wire wrapped 
loosely around its coil, connect one terminal to the grid cap of the 
first detector. Do not make a physical connection between the 
wire and the oscillator coil, just wrap it once around the coil. 

Rotate the external oscillator dial until the station is again 
heard. Now, leaving the oscillator condenser in the set shorted, 
take off the wire leading to the external oscillator and turn the 
latter off. Do not touch tlie tuning dial on the set. Take the 
short off the oscillator condenser and readjust its padding con- 
denser until the station again comes in at maximum volume. 
(Continued on p<ttfe 757) 
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.1/ .1, complete schema tie of the 
method uxtil hit the author for oh- 
UiinUuj iwtrvr for a 8hort-ir*ivc eon- 
irrttr from {he rcitutur hnmih'uttt 
receiver, t'otinrrtionx ore mude 
nrttft to the jjuir'T unit of the 
hr*rtidcu*t rerchtr and convened to 
the ronrerter bit menu* of o ninth At 
Ji is a detail of the udupter n»ed in the 
potrcr unit of the hroadetutt m-rirer 
for xrrurinn noirrr. thus, the }»oucr 
unit i tmnevtionx 4irc not touched. 



One of the major objections 
to the use of short-wave con- 
verters is the source of 
power supply. In this inter- 
esting article, the author 
describes a very novel means 
of securing power from the 
broadcast receiver wjthout 
changing its wiring. 



By 

LOUIS B. SKLAR 



Power for the S. W. Converter 



• i 1 1 Kit K is no two ways about it," as our friend Andy 

I would say, the set of the future, whieh will, without 
I doubt, dominate all other models at tin* next Radio 
Show, will be the combination long- and short-wave 
receiver, — simply a broadcast receiver and a short-wave converter 
housed in one cabinet. 

The old type converter was equipped with an extension plug 
to one of the sockets of the broadcast receiver, to obtain plate 
and sometimes filament current for the tubes. The new "combina- 
tion" receiver, however, is much mure satisfactory, its filament 
supply being separate, and the plate-current supply being obtained 
from the common power-pack; correct plate voltage thus being 
delivered to the short-wave converter without decreasing the effi- 
ciency of the broadcast receiver. 

This is all well and good in factory production, but the radio 
experimenter or Service Man who desires to build, as an adjunct 
to an "old reliable" broadcast receiver, a modern short-wave con- 
verter, is compelled to use a separate power transformer to energize 
it. 

The writer will now describe his feat of obtaining without a 
separate transformer, plate supply for the short-wave converter 
without affecting the voltages in the associated broadcast receiver. 
This arrangement is illustrated by diagram in Fig. 1A. 

litre, the power transformer performs a double duty: The 
secondary delivers current to the 'SO tube of the broadcast receiver; 
also, it supplies current to the gaseous rectifier tube of the short- 
wave unit. Of vital importance is the fact that the power require- 
ments of average short-wave receivers is so small, (<i to 10 ma.)* 
that the changes in the plate voltages of the broadcast receiver, due 
to the extra drain on the main transformer, are almost negligible. 

Extra xcirintf or rewirhui i.« not ueeewtnj. AH one has to do is 
make up an adapter with a 5-wirc connection cable, as illustrated 
in Fig IB, take the 'SO tube out of the socket, plug in the adapter 
and put the '80 tube into it. The circuits in the 'HO tube have not 
been changed, all you have done is to bring the two main "IP 
leads from the big set over to the small one. There are no other 
power connections between the two sets. 

There arc, of course, the connections to ground and aerial; plus 
the wire to the change-over jack J. The purpose of using this 
filament-control type jack and short-circuited plug is to permit 
quick change-over from long-to short-wave reception, and vice 
versa. This unit, connected as shown in Fig. 1A, is permitted to 



hang loose near the broadcast set, a little care being taken to 
prevent it gn urn ding to either chassis. 

The adapter shown in Fig. 1 15 is best made from a 4-prong tube 
base and a Pilot sub-panel type socket. However, connection can 
also be obtained by means of an insulating disc cut to the size 
of the tube base, four holes being punched into it for the tube 
prongs, and two contact eyelets being put in the "P" and W G" 
holes. Soldering the two cable leads to the eyelets completes the 
adapter. 

Connection at the short-wave end of the cable is made by means 
of a 5-prong base and another Pilot type of sub-panel socket. 
Care must be taken to remove the 4-prong plug before removing 
the 5-prong plug, otherwise a severe shock will be experienced 
upon coming in contact with two of the prongs of the latter, 
between which there will be a potential difference of 700 volts 
or more. 

The short-wave converter shown in Fig. 1A is of standard super- 
heterodyne type and uses the U.K. stages of the broadcast set as 
the l.F. circuit. The writer picked this combination for its effi- 
cient* v. Any other type of short-wave converter together with 
any type of broadcast receiver may utilize the same system for 
obtaining the converter's power. 

The Filament Transformer 

In every case, a separate transformer will be required for ener- 
gizing the filament of the two or three tubes in the converter, 
because the filament supply circuit of modern radio receivers are 
not designed to accommodate additional tubes. 

Although a suitable filament transformer can be purchased at 
very little cost, this is not the thing that a "one-hundred percent" 
radio experimenter would want to do. 

A transformer of such small capacity can be easily constructed 
from an old "filter" choke of 30- to 50-henries rating; or any choke 
whose core cross-sect ion is about y a in. The idea is to use the 
choke windings as a primary, and to wind enough heavy wire over 
this coil to form the secondary. 

To construct such a transformer, first calculate its required 
capacity. We will take for example the converter design illustrated 
in Fig. 1, in whieh two tubes are used. Since each tube filament 
requires approximately P/s watts, the total output wattage of the 
transformer therefore will be 9 watts. Assuming an efficiency of 
90#, the total input capacity must be about 10 watts. Its primary 
(Continual on i*uje 7.10) 
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Using the 

V. T. Voltmeter 

(PART II) 
The V.T. voltmeter in audio-frequency work. 
By BERYL B. BRYANT 



.25-MfO 



.S-MEG. 




Fig. 8 

Arrangement of apparatus for conducting loudspeaker response 
measurement *. The characteristic* of the microphone and its 
associated apparatus must hare been previously determined. 



THE vacuum-tube voltmeter is just as useful in A.F. as in 
It.F. measurement work. As n general rule, more aeeurate 
results may be obtained at audio frequencies, because the 
effects of stray and distributed capacities are reduced to 
a minimum. 

As with radio- frequency measurements, the requirement for this 
work is an ample source of power of such frequency as is needed 
to determine the characteristics of the dc- 
viee to be measured. 



is 



Audio-Frequency Gain Measurements 

The method of measuring the gain char 
acteristies of audio- frequency amplifiers 
the same whether one or more stages are to 
be measured. Naturally, the more stages of 
amplification to be measured, the lower must 
be the input to the amplifier. 

The set-up for these measurements is given 
in Fig. 6. If the gooseneck type V.T. volt- 
meter is employed, the amplifier stage in 
the instrument is not used. The connections 
to the instrument are made to binding posts 
HI, B2 and IVS as shown. In order to iso- 
late the O.C. component of the output of 
the amplifier under test from the meter, a 
large condenser of about 10 inf. is connected 
in series with the grid of the V.T. voltmeter; 
the grid leak for the voltmeter tube being al- 
ready contained within the instrument, and 
is connected by shorting 152 and Ii3, A 
1XP.1XT. switch is used in order that the terminals of the instru- 
ment may easily be connected to either the input or the output of 
the amplifier under measurement. 

The standard resistance in the plate circuit of the amplifier under 
measurement should have a value equal to twice the plate resist- 
ance of the tube. The procedure for determining the audio- response 
characteristics of the 
amplifier is to keep the 
input to the amplifier 
at a constant voltage as 

the impressed frequency 

is varied, recording the 

output (as read on the 
V.T. voltmeter) after 
each step. The input 
voltage may be kept 

constant at .5- volts and 
the frequency plotted 

in 50- or 100-cyeIe steps 

on logarithmic graph 

paper. The frequency, 

of course, might he 

varied in larger or 

smaller steps; when 

varied in larger steps, 

there is greater possi- 
bility of missing pos- 
sible peaks which would 

be detected when the 

frequency is varied in 

smaller steps. 
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Fig. 9, above, ftct-ttp for percentage modu- 
lation tests. 
Fig. 10, below. Apparatus for measuring 
the inductance of iron-core coils. 



Power Amplification 

In measuring the power amplification of an audio system the 
set-up is the same as given in Fig. <i. The resistance Hi is 4000 
ohms; It 2 may be a variable resistance of 50,000 ohms, and is used 
to adjust the current flow through ItL From the voltage drop 
across It I, the current flow is calculated. The resistance It 3, which 
has a value equal to twice the plate impedance of the tube, is meas- 
ured for the voltage drop; the current 
through it being then determined by Ohm's 
Law. 

If the resistance of both Hi and lt:3 are 

equal, the power gain in decibels may be 

determined by the following formula: 

Output current (Io) 

PA = 20 log, — - 

*io 

Input current (Ii) 
If the resistance of ltl and It 3 are not 
the same, the following formula is used; 

Wff3 

PA = 20 log io 

nvTti 

The source of power for the above meas- 
urement should be a suitable audio-frequency 
oscillator having a range of frequencies from 
40 to 10,000 eycles per second and a suffi- 
ciently large output. The A.F. input to the 
receiver is adjusted to a value that will give 
the rated undistorted output from the power 
tube of the receiver. In this manner, the 
sensitivity of the amplifier is determined, 
may also be determined by measuring the 
Having determined the effective value of 
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Fig. 6, above. 8ct-up for making A.F, meas- 
urements. 



Fig. 7, below, fict-up for measuring 
gain of audio-coupling units. 



the 



The power output 

current through It 3 

ii . * •* % "- lt,4I «"<^« uic eneeuve value of 

Z Z • ». r° W1 7 tllf V!,1 " e of ,W in <»'«". «" l>«>«er output 

m„m,ivSn V, Cal< ;: ,, f le,, - ,, . v *]"«"ntf the value of current and 
inultiphtng the result by the value of 113 

tJlH? IT riV 7 h ".1 a l! "* pe " mo " nt wf hmn or noiS1 '- « Js necessary 
to first determine its value, which must later he subtracted from 
he m„i ,,„ W er, computed as described above, in order to secure 
he power due to the signal. The same procedure of measurement 
s followed when measuring receivers having a choke- or resistui.ee- 
liltcr output system. 

Gain of Audio Coupling Units 

In measuring the gain of audio-coupling units, the set-up given 
»« *, ,J S USt " d ' The resist;,n ^ Rl is a variable 50.000-ohm unit; 
R2 and R3 are 250 „|»„s each; IU is a variable resistance which 
is adjusted to a value equal to the impedance of the tube that 
would normally feed into the input of the coupling device. Once 
Ins latter resistance is adjusted to the proper value, it should not 
be disturbed The battery »B" is adjusted to a value that would 
cause normal current to circulate through the primary of trans- 
former I The meter MA should be of such range as* to suitably 

• •'? f. f ~ f CUrrent US is n 500 - o, "» resistance, across 
which the A.C. voltage drop is measured bv the V. T. voltmeter in 
order to determine the A.C. current in that circuit. 

The procedure of measurement is to adjust the resistance Rl so 
that the voltage across the resistance R2 is kept at a constant value 
Ibis , S indicated when the S.P.D.T. switch SW. is in position A 

55 lif i ""h are of . the same va,,,e> the voItn e e <Sro P «" oss 

,,e the same as that across H2; the voltage across R2 is 
(Continued on page 761) " ' 
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EXPERIMENTER USES "OPERATING 
NOTES" 

Editor, Rauio-Craft: 

While 1 am a so-enllcd experimenter, nev- 
ertheless, I read the Operating Notes section 
of your valued publication in order to glean 
a few kinks th.it may help me in my work. 
In practically every issue 1 find something of 
value. 

While speculating on the genius of the 
Serviee Men who write these Notes, I often 
wonder how long it takes Mr. Freed to find 
all of the unusual ami seemingly difficult 
solutions to the problems he diseusses. 

1 would like to hear from Mr. Freed on 
this point. 

H. GolJIKlKG, 

121 Hoxcard Avenue, Brooklyn, X >\ 
(We will ask Mr. Freed, some day, to give 
us an account, not only of the time it takes 
to complete a typical serviee job, but also 
of the methods he uses in solving the prob- 
lems. It seems to us that the time consumed 
in solving a serviee problem depends upon so 
many factors that it is difficult to say "this 
and this job should take such ami such 
time." For instance, if it happens to he a 
Monday morning and we do not feel up to 
"par," it might take us a little longer to 
locate the trouble than it would under nor- 
mal conditions. However, it would l»e in- 
teresting to note what Mr. Freed will have 
to say. — Editor.) 



"727SW" by Silver Marshall. 1 have se- 
cured much more complete information 
about it than S-M sent out in its bulletin 
on the set even to its dealers. And I read 
oho at it hi (he March issue he fore I received 
the announcement from S-M. 

Keep up the good work of announcing the 
latest in radio and Til become a regular 
reader. 1 used to enjoy Radio Nkws more 
when Hugo Gernsbaek was editor than 1 do 
now. And your Short Wave Craft contains 
information that is obtainable from no other 
source. 

Please send the booklets listed on the at- 
tached coupon. 

Don a i.n S. P\rris, 
Par rift Eadio Shop, Oreemcood, I>efa. 



"LF. TRANSFORMER DESIGN" 

Editor, R aimo-Cr \rr: 

1 read with interest the article by Clifford 
Denton on I.F. transformer design. His 
article was very instructive, and 1 certainly 
obtained a lot of information from it. 1, for 
one, would certainly like to see more of these 
semi-technical articles in your magazine. 

There is only one question which I would 
like to ask. In the article referred to, men- 
tion is made of the l.C chart 5 this chart be- 
ing necessary in order to design l.F. trans- 
formers. 

Will you kindly refer me to any publica- 
tion where this chart might appear? 

S. I>. Smith, 
Ofim'ittc, Conn. 
( Thank you, Mr. Smith. We, b>o, helieve 
that Mr. Denton's articles are very instruc- 
tive. You will find the l.C chart that you 
desire in the Information Bureau in this 
issue of Raoio-Craft. — Editor.) 



AN EARLY ANNOUNCEMENT 

E dt tor, R AIM O-C R A FT : 

1 want to congratulate you on putting out 
such a good magazine. I didn't care much 
for your early issues, but I want to com- 
mend especially the articles on the model 




2 TURNS 1 PUI& 
4TURN5 >-*■ IN 
(TURNS J COILS 



by me, and 1 am almost at a loss to explain 
just what it will do. It is just a remarkable 
little set and in comparison to a 5 tube mid- 
get, it outperformed the 5 tube set. 

You asked to hear from the builders of 
this receiver, ami I take this opportunity of 
writing to you. You may be interested in 
knowing that 1 have tuned in 5« stations in 
hue evening; 35 of these stations were very 
loud indeed. 1 have had coast to coast, 
Culm, Mexico, Canada, and all on the loud- 
speaker with plenty of volume. WABC 
comes in louder than KMOX or any other 
near station. 

Any person who builds this mighty mite 
will be well rewarded for their efforts. Day- 
time reception is wonderful. 

Ci. K. Borders, 
Flora, 111 



tichvwativ vireuit of Mr. fhwhr's "uHC'tubvt. 



MIXING BREEDS 

Editor, It aimo-Ch aft: 

I was much interested in Ray Hutehcifs 
communication in the April "Radio Crafts- 
man's Page." It seems that I had a simi- 
lar ease about a year ago while working for 
a Boston radio distributor. 

We found in our stock of RCA Radio- 
trons, a 215 with a Radiotron 22<> markings 
on the base, while there was the Cunningham 
etching on the glnss! 

On investigation we found that the Rndio- 
trons and Cunningham tubes are made at 
the same factory on the same machines; it 
being only necessary to change the name 
markers for the different tubes. 

(The above information was extracted 
from the district representative only after 
the use of the "third degree") 

Hkhman S. Risitoc, 

//. K. Bishop Radio Laboratories, 210 
Pleasant St., South Weymouth, Mass. 



THE "A.C. PENTODE PORTABLE" 

Editor, R aimo-Cr vrr: 

The A.C. Pentode Portable recently de- 
sert bed in R aimo-Cr a ft has been completed 



A SELECTIVE "1 -TUBER" 

Editor, R aimo-Cr a ft: 

1 am pleased to send you a diagram of a 
selective one-tube radio set. Perhaps other 
readers of Radio-Craft magazine will be 
interested in building up this interesting 
little set, which incorporates "band-selec- 
tion." 

With the set-up illustrated in Fig. I, the 
writer has no difficulty in selecting either 
WT1C or WTAM without interference from 
the other. 

In fact, 1 like the circuit so well that 1 
have added two stages of audio and now 1 
have good loudspeaker reception; 1 use two 
'32 2- volt tubes for the detector and tirst- 
nudio, and a type '31 tut>e in the power 
stage. 

On account of the tremendous noise level 
which exists in my section of the eity, 1 am 
unable to use my regular A.C. set exeept for 
the reception of local stations, so 1 use this 
little "one-tuber" all the time instead. 

Have had some 'excellent reception with 
this hookup, which has been a boon to me; 
and I trust that you will pass this data 
around for the consideration of other ex- 
perimenters. 

Coils Ll and L2 are standard broadcast 
units designed to match the tuning condens- 
ers CI, C2. Coil L3 is a little plug-in coil 
which controls the selectivity of the circuit; 
three of these should be provided, to mak'* 
available 2, t, or o* turns of wire on the 
form, which may be a tube base. Coils Ll 
and L2 should he shielded. Regeneration is 
controlled by adjusting condenser C3; the 
primary to which it is connected is the wind- 
ing which, ordinarily, would be the "an- 
tenna" coil when connected in the position 
of Ll. 

F. C. Daskikr, 
1813 Sherman St., Fart Wayne, Ind. 
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SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but 

please observe these rules: 

b'urnxsh sufficient information, and draw a careful diagram when needed, to explain your meaning; use 
only one side of the paper. List each question. 

Those questions which are found to represent the greatest general interest zvill be published here, to the 
extent that space permits. At least five -weeks must elapse between the receipt of a question and the 
appearance of its anstver here. 

Keplics, magacines, etc., cannot be sent C. O. D. 

Inquiries can be answered by mail only when accompanied fry 25 cents (stamps) for each separate question. 
Other inquiries should be marked "For Publication/' to avoid misunderstanding. 



f 



FADA 110 V, D.C. RECEIVER— 
"WUNDERLICH TUBE" RADIO SET 

(JT.M Mr. A. 15. I .n rll Akron, Ohio. 

I i I understand that Kada lias re- 
cently marketed a broadcast reeoiver designed 
for operation on a llu V., lu\ light line using 
a ty\»* " '"n" tube. 1 am not familiar with 
this circuit or the tub*' in question, and would 
appreciate some (lata on these points. 

(A.l I The schematic circuit of this set. the 
Fada Model KOiMUMH' receiver . is Illustrated 
in Fig. Q.loSA. The type F-*J37 pentode used 
in this set is of "automotive" or o.o-volt tila- 
nient design, h\U with improvetl output char- 
acteristics ; tubes of this type may he obtained 
from A returns Hadio Tube I'orp. and National 
I'nioli Radio Corp. 

(Q.-l Iinve any set manufacturers incor- 
porated the Wunderlich tube in a commercial 
rec eiver design V 

tA.) The Wunderlich tube, the character* 
istics of which wen* described in the preced- 
ing issue of IC.vhio-i'UAFr, has been in corpora led 
in the receiver designs of several manufactur- 
ers. The lii'st one of which we have any rec- 
ord is the "ltcvore" line : two models, the "l'a- 
trician Console" and "Patrician Tower'' in- 
corporate the model K*J chassis, the circuit 
of which is shown in Fig. l^.loMS. 

The circuit is that of n superheterodyne. 
Through use of I liu "coplaner grid" Wunder- 
lich tube automatic volume control is con- 
veniently obtained, as shown. First-detector 
tube V2 serves also as the oscillator; modu- 
lation is obtained in the cathode circuit, ganged 
tuning being obtained by correctly shaping the 
plates of the oscillator tuning condenser i\ 
Type "AT* variable-mu tubes are used as U.F. 
ami 1,F. amplltiers. The only lilter choke in 



this design is (he reproducer Held coil. 

The "■Palricinn Console" is illustrated in the 
"Latest in Hadio" department of tliis issue of 
UaoioCkaft. 

Vol nine control is obtained by means of a 
potenl iomcter which controls the input to the 
pentode tube; tone control Is in the output 



circuit of this tube. 

The .Vprun» Wunderlich lube is arranged 
with heater, heater, grid, plate, grid (looking 
a I I he base of the tube, and reading clock - 
wisei. and a cathode cap: the special tl-prong 
model has heater, heater, plate, grid, grid, 
cathode, (and no cap). 



THE WUWOERLICM AvC ft 
I.F. t TUBE ^ 0ET.2 SQOOO .09MP POWER A..F. 

J *47 

V01.C0NTR0L 




2000 OHMS, 
FIELD 



DYNAMIC REPRODUCE* 



Fig. Q.158B 

The Iterere V>-tubc superheterodyne chassis model A**J. tr/tU-h incorporates the M'undcr* 
licit "coplancr-f/rid" tube as second-de tcctor*tind:\ . l".r. This is be fit red to be the 
first published diajtram of a complete commercial receiver circuit incorporating the 
Wunderlich tube, tvhich is mode in tiro models. 



250 

OHMS 



. M REPRODUCER 
voiCC COIL i 

r— -r^-- L 




MF 

^-A**NO*B" CONTAINED 
IN SAME CAN ) 



*C" BATTERY ( 





-REPRODUCER CABLE 



110 V. 
DC. 



1^.5'MF 



Sw 
(CONTAINED 
WITH VOL. 
CONTROL ) 



Fig. Q.158A 

Schematic circuit of the Vmht Model A"OC-110-7>r receiver. This superheterodyne i* CTtroncltt sensitive : two pentodes in push-pull supply 
adequate power output with ft If/A quality reproduction. To compensate for the unbalanced filament circuit. Miner the tape F-UiVr pentode* 

separate heater, two »T" taps are used. The K-'J."? has double the output of the older 'l',H antomoticc 
tube previously used in 110 V., D.C. sets. 
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Table Showing the Relation of Wave Length, Frequency, and 
the Product of Inductance and Capacity, in Oscillatory 

Circuits. 



Table Showing the Relation of Wave Length, Frequency, and 
the Product of Inductance and Capacity, in Oscillatory 

Circuits — Continued. 



x 

Wave 
length 
meters 


f 

Multiply 
values 
below 

by 1000 


« 

Multiply 
values 
below 

by 1000 


CL 
Cln *f 
Lin cm 


I 


300000 


1884000 


0.0003 


2 


150000 


942M0 


.0011 


3 


100000 


628000 


.0018 


4 


75000 


471000 


.0045 


r 
O 


60000 


377000 


.0057 




50000 


314200 


.0101 


i 


42900 


269000 


. 0138" 


a 
9 


37500 


235500 


lo)80 


V 






.0228 


1ft 
1U 


30000 


188400 


.0282 


15 




125600 


!o635 


20 




WAJU 


1129 


25 


12000 


75400 


!l755 


30 


10000 


62800 


,2530 




8570 




.3446 


40 


7500 


171ftfl 


. 450 


45 


6670 


41900 


CTft 


50 


Ota*J 




.704 


55 






. 852 


60 




31420 


1. 014 


65 




9fi07ft 


1. 188 


70 


4290 


26900 


1 378 


75 


4000 


25120 


L583 


80 


3750 


23520 


1.801 


85 


•a too 


22120 


2.034 


on 


3333 


20920 


2.280 


vo 


3158 


19830 


2. 541 


100 


3000 


18840 


2.816 


105 


xoO / 




3. 105 


i in 
nu 




17130 


3. 404 


115 


2609 


16380 


3. 721 


120 




1 (Tift 


4. 05 


125 


2400 


15070 


4^40 


130 


2306 


14480 


4.76 


135 


y»o 


13950 


5.13 


140 


2144 


13450 


5.52 


145 


2069 


12980 


5.92 


ISO 


2000 


12560 


6.34 


155 


1935 


12150 


6.76 


160 


1875 


11770 


7.20 


165 


1818 


11410 


7,66 


170 


1765 


11080 


8.13 


175 


1714 


10760 


8.62 


180 


1667 


10470 


9,12 


185 


1622 


10180 


9.63 


100 


1579 


99)0 


10. 16 


m 


1538 


9660 


ia7i 



X 

Wave 

length 
meters 



200 
205 
210 
215 
220 
225 
230 
235 
240 
245 

250 
255 
260 
265 
270 
275 
280 
285 
290 
295 

300 
310 
320 
330 
340 
350 
360 
370 
380 
390 

400 
410 
420 
430 
440 
450 
460 
470 
480 
490 

500 
510 
520 
530 
540 
550 
560 



/ 

Multiply 
values 
below 
by 1000 


w 

Multiply 
values 
below 

by 1000 


CL 

Cln *tf 
Lin cm 


1500 


9420 


11.26 


1463 


9190 


11. 83 


1429 


8970 


12. 4i 


1395 


8760 


13. 01 


1364 


8560 


13.62 


1333 


8370 


14.25 


1304 


8190 


14.89 


1277 


8020 


15.55 


1250 


7850 


16.22 


1225 


/WW 


1A Oft 
ID. Ml 




7 Oft 


17.60 


1177 


7390 


18. 31 


1154 


7250 


19 03 


1132 


7110 


10* 77 
IV. 4 % 


1111 


6980 


on to 

M. OA 


1091 


6860 


21.29 


1071 


6740 


22.07 


1053 


6620 


22. 87 


1035 


twUU 


23. 66 


1017 


6380 


24. 50 


1000 


6280 


Zo. iW 


968 


6080 


27,05 


938 


5890 


28. 83 


909 




1ft AA 


882 


5540 


32. 55 


857 


5380 


34 48 


833 


5230 


36.48 


811 




38. 54 


790 


4953 


Aft 7 


769 


4830 


42. 8 


750 


jftft 

47 1U 


4-1. U 


732 


4590 


47,3 


714 


4480 


49.7 


698 


4380 


52.0 


682 


4280 


54.5 


667 


4190 


57.0 


652 


4100 


59.6 


638 


4010 


62.3 


625 


3920 


64.8 


612 


3842 


67.6 


600 


3766 


70,4 


588 


3692 


73.3 


577 


3620 


76.0 


566 


3552 


79.0 


556 


3485 


82.1 


545 


3422 


85.2 


P> 


3361 


88.4 









X 

Wave 
length 
meters 



570 
580 
590 

600 
610 
620 
630 
640 
650 
660 
670 
680 
690 

70*) 
710 
720 
730 
740 
750 
760 
770 
780 
790 

800 
810 
820 
830 
840 
850 
860 
870 



900 
910 
920 
930 
940 
950 
960 
9?0 
980 
990 

1000 
1050 
1100 



Multiply 1 Multiply 



values 
below 
by 1000 



526 
517 



500 
492 
484 
476 
469 
462 
455 
418 
441 
435 

429 

423 

417 

411 

405 

400 

394.8 

389.6 

384.6 

379.8 

375.0 
370.4 
365.9 
361.4 
357.1 
352.9 
348.8 
344.8 
340.9 
337,1 

333.3 
329,7 
326,1 
322.6 
319.1 
315.8 
312.5 
309,3 
306,1 
303.0 

300,0 
285.7 
272.7 



values 
below 
by 1000 



CL 
Clnxf 
Lin cm 



X 

Wave 

length 
meters 



3302 
3246 
3193 

3140 
3088 
3038 
2990 
2942 
2896 
2852 
2810 
2768 
2730 

2692 
2054 
2616 
2580 
2544 
2510 
2476 
2443 
2412 
2382 

2353 
2325 
2297 
2270 
2242 
2214 
2188 
2162 
2138 
2115 

2092 
2070 
2047 
2024 
2003 
1982 
1962 
1942 
1922 
1902 

1884 
1794 



91.4 
94.7 
98.0 

101.4 
104.7 
108.2 
111.7 
115.4 
118.8 
122.5 
126.3 
130.2 
134.1 

137,8 
141.9 
145.9 
150.0 
154.0 
158.3 
162.6 
166.8 
171.4 
175.6 

180.1 
181.7 
189.3 
194.0 
19a 5 
203.4 
208.2 
213.2 
217.9 
222.9 

228.0 
233.2 
238.1 
243.4 
248.7 
254.1 
259.5 
264.7 
270.4 
275,9 

281.6 
310.5 
340.4 



Multiply 
values 
below 

by 1000 



1150 
1200 
1250 
1300 
1350 
1400 
1450 

1500 
1550 
1600 
1650 
1700 
1750 
1800 
1850 
1900 
1950 

2000 
2050 
2100 
2150 
2200 
2250 
2300 
2350 
2400 
2450 

2500 
2550 
2600 
2650 
2700 
2750 
2800 
2850 
2900 
2950 

3000 
3500 
4000 
4500 
5000 
5500 
6000 
6500 
7000 
7500 



Multiply 
values 
below 
by 1000 



260.9 
250.0 
240.0 
230,8 
222.2 
214.4 
206.9 

200,0 

193,5 

187.5 

181,8 

176.5 

171.4 

166,7 

162. 2 I 

157.9 1 

153.8 j 

150.0 
146.3 
142.9 
139.5 
136.4 
133.3 
130.4 
127,7 
125,0 
122.5 

1200 
117,7 
115,4 
113.2 
111.1 
109.1 
107.1 
105.3 
103.5 
101.7 

100.0 
85.7 
75.0 
66.7 
60-0 
54.5 

6a o 

46.2 
42.9 
40.0 



CL 
Clnjrf 
L In cm 



1637 
1570 
1506 
1448 
1395 
1346 
1298 

1256 
1215 
1177 
1142 
1108 
1076 
1046 
1017 
990 
965 

942 

920 
898 
876 
856 
838 
819 
801 
784 
768 

753 
738 
724 
710 
697 
684 
672 
660 
648 



628 

538 

471 

418 

377. 

342.2 

314.2 

289.8 

268.8 

251.0 



372.1 
405 
440 
476 

513 

552 
592 

634 
ff76 

720 

766 

813 

862 

912 

963 
1016 
1071 

1126 
1183 
1241 
1301 
1362 
1425 
1489 
1555 
1622 
1690 

1760 
1831 
1903 
1977 
2052 
2129 
2207 
2287 
2366 
2450 

2533 
3448 
45O0 
5700 
7040 
8520 
19140 
11880 
13780 
15830 



TABLE OF "L-C CONSTANTS," 
FREQUENCY AND WAVELENGTH — 
KENNEDY SHORT-WAVE CONVERTER 

i !.*•!•» Mr. James T. MKiillicuddy. Akron, 

'"'iu.li in the article, "I, F. Coil I^'slgn," 
U\ Clifford K. Iientoii, which appears! in the 
April. ISKl'J. issue of l(.\i>i<H'k.vFT, mention is 
iiiinio, in th<' MMiniil paragraph. imge twri, that 

■il onditlon of resonance is tin* same, no 

maner what the frequency may be. and the 
.►lil L. C, chart is as useful as ever, as it 



Fig. Q. 159 

ran cheek tin* performance of this converter 
when operating it on any of tin' several tuning 
ha mis it rovers. 

(A. -1 A tabulation of short-wave stations 
whirl i may be lira i d is available. 

For reference of Sorviee Men, the following 
representative list of short wave sta Ions, 
which under average good rondltions may he 
rorrivoil on the "Olobc Trotter/' is given, to- 
gether with the approximate dial settings at 
whleh they may be received. 



for all frequencies 
thus taking in all 
in l.F. amplifier 
C, chart" r<>f« k rred 



uhrs the U C. constants 
Ih-i worn I.IMMi and 4U ke., 
of tlie frri[iirnrirs used 
iU-iun." What is Ihe 
io in this article? 

, A. 1 » A table showing LC. constants, 
\\;i\rioiigth ami frequencies, appeared hi the 
July. 1i»:;i Usiie of IUimo-Cimkt. in the article, 
• How to Flirure the K.F. Secondary," by Clif- 
ford K. l»enton. A more complete table, ar- 
raiccd to rover Ihe requirements of his later 
article on l.F. coil design, is reproilnccd as 
Flu. Q. i.va, 

iQ, lii U.vimo-Pimft l>ata Sheet No. am 
describes the Kounedy Model "i4 ••tSlobe Trot- 
ior*' Short-Wave Converter, hut it <lors not 
suggest any way by which the Service Men 

WAVE LEXOTH TABLES. 

Table Showing the Relation of Wove L*n f th. Frequency, and 
the Product of InducUnce ond Capacity, In Oscillatory 
Circuit*— Continued. 
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Nrntifiration Meters 

WsXK. rittslmrgli, Ta 

A<ti', Naiion, (teruian.v ir»-2."» 

WOO. Atlantic 'Phone. (N.J.» .. 1.V2.J 

Itnghy. Knghind. * Phone lo-'J.j 

Amateur 'Phone l.V2."i 

WsXK, Pittsburgh, Pa 2.V47 

2KO. Homo. Italy 2.V47 

tJoSW. Chelmsford. Kn gland . . '-'.V47 

KTN, St, Assise. Kranco 2."»-47 

IHir, ISrrlin. i Senna uy 2.V47 

KKS. Holinas, California 2.V47 

W1XAZ, Sprhitftiehl, Mass 2-VI7 

WXK, Pittsburgh. Pa 2.V47 

W2XAK, Sciionertady, *S*.Y, ... 1!.V47 

\VXO-\V()t», l>eat Uracil, X.J,,. 1!.V47 

Trans Atlantic 'Phone 2.V47 

Amatvur 'Phone 

Airplane Coinmnnirat ion 47-**-"» 

VKSM5W Powinanville. out.. Can. 47-V» 

VK!m;\V Uowmanville. Out., Can. 47-S. r > 

IIUI?, Honduras. C.A. .... 47-S.*i 

WsXAI.. Cincinnati. Ohio 47-So 

1 1 Kit. Honduras. C.A 47-KT» 

W:;XL. Bound Prook. X, J 47-JCi 

\V2X K. New York, N.Y, 47-So 

Amateur 'Phone R.V200 

Airplane Phone S.Vl!O0 

Television - - • ♦ 8T»-2<M| 

Toledo. St. Paul. llufTa In, l>e- 
troit. Indianapolis, and St, 

Louis Police R.V200 

Kast Lansing and Chicago Police KT»-2«0 



INTERMITTENT RECEPTION 

(HUM Mr. .lt>seph. Itork Center. New York. 

H). 1) On several reed vers that 1 was 
called upon to servlre. I noticed that the set 
would function normally for a few hours and 
then, for no apparent reason, would die out. 
A complete test of the receiver shows nothing 
wrong: what is the trouble? 

(A. 1> Tills department has received a nuin- 
|mt of inquiries eonrerning this problem of 
"Intermittent reception." As far as n\> have 
been able to determine, there is no tlxed rnu- 
edy that may be applied to all receiver*. In 
otic instance, it was found that the first audio 
transformer was defective. Now the porn liar 
thing about this transformer was the fact 
that in-cording Jo analyzer readings it was 
piM-feetly oK, but when it was replaced by 
another*, the set functioned normally. This de- 
fiM-tivo transformer was removed to the shop 
for test, but nolhlng could be found wrong 
with it. However. It was found that when 
tested "hot." the primary was grounded to 
the core. The moral, then, is to test the audio 
transformers when "hot." 

In another rase, a defective resistor (in- 
cidentally, also in the audio circuit ) caused 
the tremble. This resistor had an intermittent 
short that only manifested itself when warm. 

(0.'2> In certain models of (icitvral Motors 
receivers, the volume control does not seem 
to function properly. When low vol nun- is 
desired, the adjustment Is so critical that it 
is almost Impossible to regulate it. Ppon 
measurement, the correct value of volume 
rontrol was found in the circuit. What rcnu'dy 
do you suggest ? 

(A. 11 Sinre you do not mention the par- 
ticular model set you have In mind, it is 
rather ditlieull to answer your problem spe- 
citicnlly. In general, however, the trouble is 
caused' by too inm-h pickup by the aerial. One 
solution that we have tried that worked snr- 
crss fully was to connect a fixed condenser of 
.OtMM-nif. in serif's with the antenna. 
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RADIO-CRAFT KINKS 

Practical hints from experimenters 9 private laboratories. 



(PRIZE AWARD) 

A.C. "B" UNITS ON D.C. 
By Vincent Kramer 

EXPKHIMKNTKKS do not seem to 
have struck upon the little kink illus- 
trated in Fig. 1. It shows the 
manner in which an ordinary l *B'* 
eliminator designed for A.C. operation may 
he used to supply the various i# B** poten- 
tails required for a radio set when operated 
on a 120-volt D.C. line. 



'fit 




Fig. 1 

Mr. Kramer's iVeo of a universal power unit. 

Disconnect the A.C. portion of this circuit 
shown in dotted lines and run two leads 
for connection to the I10-volt D.C. power 
outlet. 

A word of caution: Make sure that the 
radio set is not grounded; otherwise, some- 
thing will hlow out if this unit is plugged 
into the socket hack wards, in fact, the 
author recommends the use of a fuse in each 
side of the line as shown hy F. 



A CHEAP "B" ELIMINATOR 
By D. E. Black 

TIIK experimenter may not he aware of 
the fact that a very simple "B M elim- 
inator may he const rneted at low cost 
through the use of a couple of ordinary hell- 
ringing transformers. As illustrated in Fig. 
2 these should he of a type which delivers 
12 volts at two of its terminals, with a third 
connection at <> volts. The plate current 
requirements of small receivers will he met 
if a type *0IA tuhe is used as the rectifier; 
its plate and grid are linked together, as 
shown. 

The output voltage for the output audio- 
tuhe is the direct connection marked 150 



PRI. ,ti 




Ol-A 
TUBE 



BELL- 
RINGING 
T2 | 0 > >- l ^™*NSF. 



PRI 




TvTT-- 



$5 FOR A PRACTICAL RADIO 
KINK 

As an incentive toward obtaining radio 
hints and experimental short-cuts. Radio- 
Craft will pay $5.00 for the best one sub- 
mitted each month. Checks will be mailed 
upon publication of the article. 

The judges are the editors of Radio-Craft 
and their decisions are final. Xo unused 
manuscripts are returned. 

Follow these simple rules: Write, or 
preterablv type, on one side of the sheet, 
giving a clear description of the best radio 
"kink" you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. You can send in as 
many kinks as you wish. Kveryone is elig- 
ible for the prize except employees of Radio- 
Craft and their families. 

This contest closes on the 15th of every 
month, by which time all the Kinks must be 
received for the next month. 

Send all contributions to Editor, Kinks 
Department, c-o Radio-Craft, 98 Park 
Place, New York City. 



volts phis; two additional, lower potential 
leads may In- obtained through the use of 
a fixed resistor of about 15,000 ohms at It 1, 
to deliver about 0(1 volts, and resistor K2, 
variable between 0 and .5- megohms may 
be used to adjust the detector plate poten- 
tial to exactly the correct voltage. 

As illustrated, the choke coil shown may 
he the secondary winding of a Ford spark 
coil; the fixed condensers from these coils 
may be connected in parallel to form the 
required filter capacity indicated at C. 

Tracing through this circuit we find that 
the 110 volt A.C. fed into the primary of 
transformer Tl is stepped down; <>-vo!ts 
output from part of the secondary drops 
to a little over 5 volts when it is applied to 
the filament of the tube. 

The 12- volts output of this secondary 
may be connected as shown hy the solid 
lines in Fig. 2, resulting in output voltages 
not exceeding the line potential; by connect- 
ing transformer T2 as shown by the dotted 
line, breaking the 12-voIt lead at X, the out- 
put voltage may be doubled at a sacrifice 
in output current. 



Fig. 2 

The economical "/| M potter unit. 



IMPROVING SUPERHETS* 
SELECTIVITY 
By C. S. Culp 

TIIK writer had a IXC. Vietoreen super- 
heterodyne which was not selective for 
present-day conditions and which did not 
bring in the high wave lengths; even with a 

potentiometer turned fully on, that is 

towards the minus side, the circuit could 
not be made to oscillate. The writer pro- 




Fi*. 3 

lunal l.F, Transformers 

ceeded to work out the circuit arrangement 
illustrated in Fig. 3. 

By a simple process of tuning the prim- 
ary circuits of the l.F. transformers through 
the use of Pilot Cnpacigrads C it was 
possible to obtain sufficient selectivity to 
separate nearby broadcasting stations! re- 
gardless of the length of the aerial. At the 
same time, the circuit could be made to 
oscillate by variation of the potentiometer. 
These condensers have a range which varies 
roughly between the limits of 100 and 500 

HHIlf. 
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A + B+45V. 



B+ 135 V. 



Fig. 4 

A simple booster unit. 

A SIMPLE BOOSTER UNIT 
By Theodore R. Sayre 

MA XV radio receivers, particularly those 
which employ a blocking tube as the 
first amplifier in the set, hick sensitivity 
when used in localities remote from broad- 
casting stations. To meet this condition, 
the writer built up numerous booster units 
of the design shown in Fig. 4. Tube V 
may be a standard type TW, for operation 
on dry cells, or it may be of the A.C. type, 
its filament lighted by means of a small 
transformer. The entire unit must be 
shielded, as indicated by the dotted lines. 
All leads must be kept short, particularly 
the control-grid cap lead of tube V. The 
output R.F. transformer K.F.T. is tin un- 
tuned unit such as the Dubilier Du rat ran. 
Coil L should he compact: It mav be made 
by winding 125 turns of Xo. 28 IXC.C, wire 
in a single layer on a one-inch tube \y s 
inches long. 'Inning condenser C inav be a 
Cardwell type 1071* Midway Condenser hav- 
ing a capacity of .000:i«.5-mf.; for other 
tuning condensers it will be necessary to 
slightly change the number of turns in* coil 
L to match. 
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Beat This Record! 

31 Countries and 5 Continents 
in One Month-with a 727SW 





For the First Time <g 
in Radio History— 
the Best AND the 
Cheapest 




I i 



The Silver-Marshall all-wave 727SW (550 to 18,000 
kilocycles) is a receiver that cannot be outperformed 
station for station. It has 10 tubes that all operate on 
. both broadcast and short-wave. Automatic volume 
control that eliminates fading on distance tuning. 
Meter tuning. Fractional microvolt sensitivity. 10kc 
selectivity. And it has an EXCLUSIVE S-M feature— 
COLOR TUNING. It is a dial on which ALL the bands 
are accurately calibrated. It is as easy to find HRB, 
Tegucigalpa, Honduras, as it is to find KDKA. 

The price of the 727SW chassis and speaker (factory 
wired and tested under the personal supervision of 
McMurdo Silver) is $58.51 NET. 

Tear out pari of this page— pin a $5 bill to It with your name 
and address, and the 727SW will be shipped balance C. O. D. 
Play with it for 10 days- aire it every operating test And if 
it Is not the best receiver you ever tuned, return it and Your 
money will be promptly refunded. 

The 727DC (550 to 15 00 kc) chassis and speaker for operation 
with the new Eveready Air-Ceil battery Is S40.87 NET. Write 
for details. 





SILVER-MARSHALL, Inc 

6419 West 65th Street Chicago, U. S. A. 



Let us send you a photo- 
static copy of the 6 -page 
log G. H. Hanson, in Maine, 
got on his 727SW in less 
than 30 days. It coters 
every continent, very 
nearly every state, and 31 
foreign countries] And he 
has just begun. 



SILVER- 
MARSHALL. 
Inc. 

6419 W. 65ih St. 
Chicago. U. S. A. 
|"1 Enclosed find S5. Send 
727SW balance C. O. D. for 
ten day trial. 
Q Please send me FREE a copy of 
G. H. Hanson s log. 
□ Send 727DC details. 

Name 

Address „ 
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Short-wave 
MOLDED 
Coil Forms 




Four or five prong* 25o each 

Molded sockets with 
locator ring — 
Base mounting 

481X 4 prong 25c 

481X 481Y 5-prong 25c 4S1Y 



474-5 




474 Laminated socket 

l»prong 10c 

475 Laminated socket 

5-pnmg 10c 

Grips liiiv or >m;i)l wires 
easily, ihiurd krfp* an- 
tenna f ii hii grounding on 
chassis. ItisMlitiir nut cannot 
conic off and become lost. 



10c 



947 EC 7 



Antenna-Ground 
Binding 

Posts 

Binding Post 

949 FFP Di*c adaptor for bring- 
ing out filament ami plate 
from pentode tube to provide 
filament ainl plate voltage 
for operating short-wave con- 
verters 60c 



Adapters to provide any type con- 
nections desired. New type for 
testing six prong *57-*58 tubes, the 
C'2 Diode and '82 Mercury Recti- 
fier. Write your requirements, 
3-4-5-6 Prong Speaker or Cable 
Plugs 

905L and 906L Latch Lock An- 
alyzer Plugs .'I'pronir 

with ii-foot cable 



<»*protig 

with .Wont cable 



$3.00 
5.00 
3.50 
5.50 



use with 
five prong 



four prong 



965 DS Adapter for 

pooh, >ix prong top 
bottom . ... 
964DS siin* with 

Im >t torn 

954DS Adapter to use with 905 

center locking stud 

954-KPC Pentode Adapter. Con- 
nects cathode to plat«*. Fsed 
for replacing 2 4.V* with 24 7 

I'entoiJe tul>es 

247 Pentode Tubes 

954-FKP Pentode Adapter with 
resistance in fi lament reducing 
5 volts to J. A. For putting 
24 7 Pentode tubes in 171 

sockets 

954. DS for 171 push pull, are 
connected in scries pair 

Send for Price Sheets— Dept. R 



954-KPO 



054 FKP 



1.25 
1.25 
1.25 



1.00 
1.00 



1.25 
2.00 



ALDEN 

Manufacturing Company 

BROCKTON MASS. 




Jsten 
InPTUK-rtuil 
l^omlon Paris. Iter- T 
itn. Huenm Aire* ami 
other l>roa<lru>itnc station* 
tlimuKhoui r lie world via >hort waw, 

\uur ordinary rccrher cannot tun* in | 

th<-«c lou wave stations. WOltLD- 
WIDK KKt'KIVKIt Rets 14 to oo*i meters. 

AERO SHORT WAVE CONVERTERS 
Comert Your Present Set Into u Short Ware 
Suprr- Heterodyne 
A. C. MODEL S12.50 O. C. MODEL 511.50 
AT LAST: The Perfect Auto Radio ONLY $20.00 
HutU t») uliMn^rs In the manufacturing of .Miro Radio 
We piairantec lonn mitat radius 
of rereptlon. A masterpiece of 
Hullo Knginvering I.uti-sl 
model f> Tuhe Aero P<-ntoi!«- 
.\Uto HaUio. I'trice of set onl) 
fSo.on. Set complete with tubes 
batteries, ilvnamln speaker, an- 
tenna equipment and noise sup- 
pressors. |39.r>0. Send for 
complete Catalog. 

CHAS. H00DW1N COMPANY 

loept.T-l&. 4240 Lincoln Avenue Chicago. Illinois. 




DRY ELECTROLYTIC CONDENSERS 

By HERNDON GREEN 



DFR 1X0 the past year the dry electro- 
lytic condenser received increasing at- 
tention from ratlin set manufacturers, 
radio experimenters and Service Men. 
The reason for this popularity is not hard to 
understand when we consider the relative sizes 
of paper condensers and dry electrolytic* of the 
suite- m parity and voltage rating. A 4-mf., 
4tHi-volt paper condenser, as indicated by A in 
Fig. 1. averages about 14 cubic inches, while 
a dry elect rolytic. U. of the same electrical 
chnrael eristics, measure about :\\$ cable 
inches. To the manufacturer and s<t builder 
this stun II size means a saving of space and 
material : to the Service Man it means a con- 
siderable simplification of the problem of re- 
placing bulky lilter condensers that have gone 
defect ive. 

t'o tuition belief to the contrary, the dry elec- 
trolytic condenser docs not differ materially 
from the liquid type, which has been in wide- 
spread use for seven or eight years. It over- 
comes the main objection to the "wet" type — 
spilling of the electrolyte — but it contains an 
electrolyte just the same. It is dry in the same 
sense that a "dry cell*' is dry: that Is. the 
electrolyte has too low a viscosity to run or 
spill, regardless of the position of the con- 
tainer. A review of the fundamental theory of 
electrolytic condenser operutiou will undoubt- 
edly help make the action of the "dry" type 
more clear. 

The electrolytic condenser consists essentially 
of a so-called rectifying or "valve metal"* im- 
mersed in au electrolyte together with an in- 
active electrode. The latter may be au addi- 
tional bar or strip of metal, or may simply bo 
the container holding the tin Id electrolyte. Its 
only purpose is to form an outside connection 
for the electrolyte. 

Severn 1 metals, under proper conditions and 
with the proper electrolytes, show "valve" ac- 
tion ; that is, they allow current to How only 
in otic direction. Tor commercial purposes, 
however, aluminum and tantalum are the only 
satisfactory metals for the purpose. Of the 
two, alum in uni Is more widely used localise it 
is cheaper and works with less corrosive chemi- 
cals than required for tantalum. 

Fig. 2 shows the construction of an ele- 
mentary electrolytic condenser, which consists 
merely of an anode of pure aluminum Immersed 
In a solution of borax, boric acid or phosphates 
and water. The metal container, which is the 
cathode or inactive elect rude, is usually cupper, 
but aluminum that is not quite as pure as the 
anode Is also used commercially with success. 

A number of theories have been offered for 
the operation of the electrolytic condenser, 
but the most comuiotily accepted one will be 
given. 

Suppose we connect the cell to a source of 
direct current, such as ordinary batteries, a$ 



shown in Fig. 2, with the a In mi mini anode posi- 
tive and the container-cathode negative. 

The surface of a lu mi mini is always coated 
with a thin Hint of oxide due to its exposure 
to the air. t This is why aluminum cannot be 
Soldered by ordinary im-lhodsj This natural 
coating of aluminum oxide is a poor conductor 
of electricity, hut it is so thin that it does 
not appreciably limit tin* How of current 
through the cell. Consequently, when a voltage 
is lirst applied to the cell there will be a com- 
paratively heavy How of current. Also, be- 
cause of the porosity of the oxide coating, some 




A phot Off ra ph illustrating representative elec- 
trolytic condensers. The one in the foreground 
has a captivit a of about .% mf. suitable for 
bypassing purposes. 

of the electrolyte may seep through the pores 
and attack the aluminum, causing tin* forma- 
tion of more oxide. The How of current "ion- 
izes** the electrolyte, and negatively-charged 
oxygen "ions' 1 are liberated at the negative con- 
tainer. These si iv attracted to the positively 
charged aluminum anode, which neutralizes the 
negative electrons. Oxygen gas is liberated, 
only to be entrapped in the aluminum oxide on 
the surface of the electrode. lWnuse of the 
high electrical resistance of the gas. the cur- 
rent through the cell gra dually decreases as 
more and more gas is entrapped, until anally 
the How of current ceases altogether. 

This process is called '•forming" the cell. 
An insulating medium — the oxygen gas--i> 
"formed" on the surface of the aluminum and 
[Continued on patje lo Si 
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Fig. 1, right. Relative size of electrolytic ami "paper'' cowl enters. 
Fig. 2, upper left. Forming an electrolytic condenser. 
Fig. 3, lower right. A ''rolled ' dry electrolytic ronthnscr. 
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In onler that the Italit and «lnrk current* 
may be of the |m»|H»i a value ><» as to keep 
picture of tin* proper shade, a test <h«t<'<-t"r 
is provided. It compares the value of tin- out- 
imt current. l»otli H^ltt and dark, and provide* 
a nivalis of adjustment. (Mi hum distance tele- 
phone eirruits. a certain amount of attenuation 
or h»ss of current stream h take* place. To 
compensate for this he*s. vacuum-tube repeat- 
ers are placed along the line tit intervals "f 
approximately ."u miles on cables and l."»0 miles 
011 open wire. Repealers nre inductive coupled 
ampliliers. with a low amplification, and are 
used on all buns distance telepliotie lines. 

At the receiving I'lid. the incoming currents 
are again boosted by a terminal amplilier. and 
a tlltcr is provided to separate the modulated 
i:;n«i-eyete wave from the 4*0-c.vcle wave that 
comes over lie same wires to control the mo- 
tor speed. Two si aires of transformer-coupled 
ainpiiticatioii amplify the i::no cycle current 
and it is terminated aeross the lijrht valve. 

As the name implies, the ll^ht valve acts 
as a valve or cheek on the amount of light 
passing through it. The amount of light it 
will pass varies as the strength of the current 
through it. The valve consists of a thin rib- 
bon of rluraiuuiinuiii. one and one half inches 
Ions:, hdd in mechanical tension in a strong 
magnetic field of constant strength. At rest, 
the face of the ribbon obstructs the passage 
of lijrht which passes through an aperture to 
the Hlni. If. however, a 1 -*0o cycle current 
flows through the ribbon, a force is produced 
that causes it to vibrate IP.nu times a second. 
As it vibrates, part of the aperture opens 
ami light is allowed to pass. The greater the 
magnitude of the enrrent. the greater is the 
displaeement of the ribbon, and the greater 
the amount of lijrht passing through the 
ap'-riure. 

The source of light is a small, hijrh pow- 
ered lamp of constant iijrht intensity. Three 
buses guide the beam through the lijrht valve 
and focus it m an unexposed film. This film 
is of the same size as the transmitting film. 

ami is rota tint: at the same sp I and in the 

same manner. The iinajre of the lijrht on the 
film is o f the same size as thr original image 
and traces a series of adjacent lines just as 
the transmit tinir image does. When the film 
is developed, a negative of the original posi- 
tive results. 

The Control System 
Motors of the phonic-wheel type are used 
to drive hoi li the sending and the receiving 
machines. The rotor of the innt«>r U of iron 
and has ten teeth, and the sinter Is composed 
of four mngn-'ts. The current applied to the 
magnets is one that pulsates in value, if the 
minor is brought to a speed of such value that 
when a tooth is approaching a polo that pole 
becomes magnetized, and when it is leaving the 
pole, it loses its magnetism, a pulsating torque 
is developed tending to turn the machine. A 
heavy flywheel, containing mercury, keeps the 
speed constant. 

A large tuning fork, which vibrates at a 
natural frequency of about oO-eyclcs per sec- 
ond, controls the speed of both the sending 
and the receiving motors. This fork is lo- 
cated at the transmitter and there U a similar 
fork at the receiver. The control fork, like 
a Inixxer, is kept in vibration by menus of 
two majrnets. the fork interrupting the current 
through them, Two other sets iff contacts make 
and break connection when the fork is in vi- 
bration, one of which interrupts a lln-volt 
IU\ current throujrh the motor causing li to 
turn at a certain speed. The other set of 
contacts short circuits the output of a 4S0- 
cyclc vacuum tube oscillator which, passinjr 
til rough a filter and terminal amplifier, P'es 
out on the line. Instead of a steady -ISO- 
cycle current Ixdng sent over the line, there 
is a 4K0-cycle current interrupted lift times n 
si 'Co ml. 

At the receiving station the interrupted ISO 
cycle oscillations are amplified by the ter- 
minal amplilier and directed into the proper 
Channel by the control filter. They are 
passed through another amplifier and then into 
a relay. As the spurts of current enter the 
relay, it is can set 1 to operate in synchronism 
with them, making and breaking a 110-volt 



|m\ circuit that drives a i »i\ing fork of 

the same type as the spending fork, in syn- 
chronism with it. A local IHt-volt circuit is 
interrupted by the local fork contacts and 
drives the local motor at exactly the same 
speed that the motor at the transmitter 
hoiinr driven. 

It is absolutely essential that the two ma- 
chines l»e started at the same instant if the 
picture is to be continuous. To insure such 
a condition, the operator at the sending sta- 
tion starts both machines together. I'oinmuni- 
calioli is first established by telegraph, mo- 
ehanical printer or teletype, and i lion the 
transmitter operator sends the pun* i:n»n and 
the interrupted -isu-iycle waves. Kach man 
then brings his synchronous motor to speed 
by means of a band crank. At the receiving 
station is a start key. which when operated, 
changes the picture amplifier into a detector 
by a ehaniro of grid bias. At the same time 
the output of the tube Is transferred from the 
light valve to a relay that operates the clutch 
on the motor shaft. 

The i:;no-cydc carrier operates this relay 
which, by means of a local magnetic circuit, 
holds back the clutch. When ready to start, 
the operator at the transmitter presses a key. 
which releases his own clutch and at the same 
time short circuits the l".«Mi cycle wave for 
an Instant. This short opens the receiving 
relay causing the clutch to be released by the 
magnet. A powerful spring engages the clutch 
so that it turns the film holder. This takes 
so little time that the two film holders start 
practically together. 

The 4N0-cycle control system has the dis- 
advantage that modulation often occurs be- 
tween the picture carrier wave and the con- 
trol oscillations, causing hands to appear on 
the picture. If the strength of the tsO-cycle 
wave is considerably reduced, this modulation 
Is eliminated, but in so doing, the effect of 
noise energy increases and results in poor con- 
trol. To eliminate such difficulties an Inde- 
pendent system, called the constant frequency 
control system has been inaugurated at some 
of the stations. 

Various line conditions have different effects 
on transmitted pictures. A level change, that 
Is. a sudden change in the strength of the 
line current, will cause a picture to change its 
shade. (hie part of the picture will be of a 
deeper, darker shade than the other. Noise 
will cause spots and streaks, ami poor syn- 
chronism will give a ragged outline. Modu- 
lation of the picture carrier and the control 
carrier will cause a series of alternate light 
and dark bands across the picture. 

Use of Telephotography 

Tele] di olographs are used, for the greater 
part, by the newspaper trade. Photographs 
can be sent swiftly and cheaply to all station 
points. Almost every daily paper has at least 
one or two telephotographs in it. although they 
are not always so labeled. Another large part 
of the business is in the form of brokers bond 
issues, it is necessary to have tin* advertise- 
ment or announcement in the papers of dif- 
ferent large cities at exactly the same time. 
Time is valuable and in stem! of telegraphing 
lengthy and minute instructions, the ad is pho- 
tographed and sent over the telephone wires. 
Pictures of criminals and their finger-prints 
can be ouickly spread over the entire country. 

Another use of the telephotograph is in semi- 
lug written signatures. A man can send to 
his bank for money under his signature, or 
identification can be made by means of hand- 
writing. In times of war. the apparatus should 
prove invaluable for transmitting maps and 
papers. Technical drawings and circuit dia- 
grams as well as legal documents can lie suc- 
cessfully transmitted. X-rays are often sent 
between cities when a doctor wants the diag- 
nosis of another surgeon In a distant city. 

While the mechanism for the transmission 
of photographs over extensive distances has 
been primarily developed for use on telephone 
Hues, it would probably be suitable for the 
transmission of photos by radio if atmospheric 
conditions were such that steadiness of trans- 
mission and freedom from interference could 
be assured. 



7 TUBE 

SUPERHETERODYNE 

At an Amazingly 
Low Price 
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The Crosley 

FORTY FIVE 

The Crosley FORTYFIVE is the last word 
in radio design and performance. The 
beautiful front panel is finished in Adam 
brown. A pleasing two-tone effect is 
accomplished by an overlay of stump 
walnut veneer which decorates the front 
panel. Fluted pilasters support the arch 
of "V" matched rose wood. The top and 
sides are finished in Adam brown. 

The 7-tube superheterodyne chassis in- 
corporates pentode output and variable 
mu tubes, continuous (stepless) tone and 
static control and on-off switch, illum- 
inated dial, volume control. Full floating 
moving coil dynamic speaker is used. 
Never was there a greater radio value. 

Prices subject to change. Any Federal 
or State taxes which may be levied 
must be added to this price. 

Montana, Wyoming, Colorado, New Mexico 
and west, price* slightly higher, 

THE CROSLEY RADIO CORPORATION 

Powel Crosley, Jr M President 
Home of "the Nation** Station'* — WLW 

CINCINNATI 
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YjEALERS and take advantage of our offer — 

SERVICEMEN 17 UY-227 Tubes FREE with 



<;i\e to your ni>fom«rs ih«» advantage of huvlng flrst- 
ijuiillty licensed lulk'i sit »rlee« ' that aro 

e\<n>liiHialt>- low. We carry the lurire»t wrleiy of tuUe* 
11 the wiirlil. many for Hia tal purpuj^s. and v \rty tul>e 
li n-iilaioalile williln 3 roontln. |in>\ J<JJn«; Ulainent ii 
not lot mi uut. We either liaxe the tul>e you require 
or we ulil make it for you. 



every purchase of 100 Assorted 
Tubes 

(Thi s offer is g ood until June 7, 19.12) 




COMPLETE STOCK READY FOR IMMEDIATE SHIPMENT 

Order from thl* patte— Iteiult 2*1% with order, balanco C.O.I). All price* 
ore F.O. It. FACTORY. .Newark. Shipments go forward etprc->s or parrel 
I*»Ht. .No order for le>s than $5.00 accepted. 

?l p JL. M ANY QUANTITY 
UX-20JA— Amplifier or detector $0.30 



TYrE 0 

J'uta^lnm 
Photo I 'ell, 4* 
cm- rail. $3.05. 



amp. 



good 




TYPE A 

Caesium Photo 
Cells, merall 
lengih 4\\ 
$7.90 



UX-226 —At* aniplllUr 

UY-227 — AC amplifier or deteetor 

UX-I7IA- Timer ouitKit amp. for AC or DC operation. amp. 
(JX-J7I — Seine rliurai-iei l«(|«'< us 171 A on tungsten Alain era. *s 
UX-240 — Deigned for luipedaine and re«UluiH? coupling ... 

UX-120 — I'cmer amp. u<ed In lant j»iaire of uu.Uo fren 

U X - 199 — Detector and amp. rube, long prongs 

UV-199 - Same rliarai it ri<tlc« as I'X-PJO unly -liort prong*.. . 

UV- 199 — Sid. It»*e. lias .i 2iil A IU>e 

UX-II2 —Cower amplifier tube. amp 

UX-II2A — Cower amp. tube f««r low <ur. cuii*uitii»., »4 amp. .. 
UX-200A- -Detei ti.r lulie teeom mended for «< ak slgnjih ami 

recepr Ion 

UY-224 —At; sneen itrid amplifier * 

UX 245 — power amplifier , 

UY-247 — Cower penlode 

WD- 1 1 — Detector AHiP 

WD- 1 2 —Deteetor Amp ."...*.* **.* 

UX-230 —Dry cell amp. and deteetor. 2 wlM 

UX-231 —Dry cell amp.— last audio stace. 2 colU 60 

UX-232 —Dry cell acreen grid amp., 2 volte so 

UY-233 — Tower Amplifier Pentode, 2 oilts 85 

UY-235 — Super control screen grid ami 60 

UY-236 —Screen Grid Radio Frtq. Amp 85 

UY-237 —Debtor Amplifier 35 

UY-238 — Power Ampllfler Pentode '. 85 

UY-551 — Variable Mu 60 

UX-210 — For power amplifier, high \oltage " | JO 

1. 10 

1. 10 

I.JO 



30 
.30 
.30 
.30 
.40 
.40 
.40 
.40 
.40 
.40 



.40 
.40 
.40 
.60 
.60 
.60 
60 




TYPE V 

Tele* ii Tube 

l's" oipiare 
■-a I bode, der- 
ail slr.e 2"xd". 
$3.85 




UX-222 —Screen grid radio freuuen l„ 

UX-250 —Cower amp. used in last Mage of audio freq 

Ballast lube lo pre\eni tubes In >et from blowing out 

Special super- frendt lie 200A deteetor tube 

Special super- sent.lt he Audio Freq. 201 A 

Special »uper-<tcn>lilre itadlu Freq. SHI A 

6 P K , *!*H 1 . \£ !* " ni|> - "! ra «»l*l ftlaineni— good for electric sets. 
T- 14 (201 A High Milt high emission 



60 
60 
.60 
.60 

switch tube. 20 FA or 112 or 1 71 double life . . i ! '. [ '. I '. *io 

.60 
.60 
.60 




•^Ptcr tube 226. 227. 171 A, to convert bat. setn to AC, each 

r.Z'iil* *"H'Hfler <>"* detector, tame as 227 (but quick heaterj.. 

UY-224A — AC screen grid amplifier, same as 224 (but <iukk heater).. 



TYPE X 

Television Tube 

1" square 
cathode, over- 
all slse 1H" 
x 3H". $3.85. 



Freshman Master "IF* Kllmlnutors UV 



in RECTIFIER AND CHARGER BULBS 

125 Mil. rectifying tube <B. U.) (Raythwi Type) 

t'/lO amp. trickle harger bulb (Tutigar Type) 

2 amp. old and new type eharger bulbs Ulo J4.00i (Tungar Type) 

5 and 6 ump. charger bulbs UDt $s.i)0) (Tungar Type) 

15 amp. charger bulbs (Tungar Type) 

RectMyino Tube espeelally de-lgned for ums with 

bra<* base, llmhetl quuntiiy 

i U i X "JSS~ rathutl1, M«T«ury Vaiior }lalf-W u »e His litter UIea\y Duty) 
r.C*^. i ot , " a,lM »* 1 * Alen-ury Vapor Full -Wave Reel I tier as FX 588 ... 

UX -281— I lot F.ithode Me Miry Vapor I la If -Wax* Ririlfler 

UX-871— Hot Catlnxle Mercury Vai«or Rectifier 

UX-280— Full- Wat o Reetltler for High KmKdon 

UX-281— iIulf-Wa\e Renitler t'To 

PHOTO CELLS 

"PoUSidunF 1 Type O 3.85 

"Caesium" Type A 790 

" Caesium" Type R [\ 5^90 

TELEVISION TUBES 

Tel Ion Reflect ron Neon Television Tube, 1" rat mule Square Type C 3.85 

Tel Ion .\eon Television Tube, 1'*" rathode Square Type V 3.85 

Tel ion Neon THeiJ<dun Tube, 1" Cailiode Square Type X. ...... ... 3.85 



TYPE R 

l'oe>luin Photo 
rells, overall 
length 3-1 /1<T. 
$5.90. 



Photoelectric cell, 
Chotoeleetrle; cell, 
lMioloelectrlc cell. 



UX- 182— Sparton Type 

UX-183— Sparton Tjikj 

U Y- 484— spa rton Type 

UX-585- -Sparton Type 

UY- 686— Sparton Type 

UX- 40 1— Kellogg Type 

[ UX -403 Kellcgg T\| 



.85 
.85 
.85 
2.10 
.85 
1.50 
2.00 



- ' ■ • - -j'mi.ii *jre^ /\ ............ . ... j.oj \ — • * -•■*■- 

ARCO TUBE COMPANY, 38-tO Park Place, Newark, N. J. 




POLYMET PRODUCTS Wori- - K ™«™ 



POLYMET MFG. CORP. 
834 E. 134th St., New York City 

Send ino your new atul valuable catalog 
quality replacement parts. 

Name 

Address 

Citv 

t\ JolnVr 



D Dealer 



World — Accepted 
j The new 1932 Pofymet Cataiog gives com- 
j plete dimension data and electrical specifi- 
cations of the parts used by leading receiver 
manufacturers. You can purchase identical 
I parts from your local jobber, and give "guar- 

I anteed" service work — a sure way to In- 

s | a ^ | crease your business and your reputation. 
□ Sin ice-Man I MAIL COUPON FOR YOUR FREE COPY 



1.25 
2.00 
2.00 
3.75 
7.50 

.30 
2.75 
1.40 
2.75 
1.50 

40 



HOME RECORDING 

(Continued from pufjv 

The following dentil (Inscription will show why 
the liuuie ivcoi-iliitt will tine! It practically iin- 
possihle to prothicc his own duplicates l»y tin* 
"proces.s"' system. 

The lnsttititaileotis record is ilubhcd onto a 
Si 1 ft -wax disc, the surface of whirl) is then 
tivurod- -usually, l»y dusting with very tin*' 
m-npliitf to tnakf its surface conductive. 

An i-iiM-trii-al roniiei-tion is then made to Ihis 
graphite su rt'n re and the soft -wax immersetl in 
an electroplating hath. After a certaitt time. 
<luriug which the plating sol tit ion is kept in 
tnotiiu). with respect to the wax. and the cur- 
rent densities are carefully (Mint rolled, there 
is deposited on the surface of the wax a layer 
of copper. 

Slmv the graphite layer upon which ihh 
ciipltcr I* built is nry thin, and very uniform 
In clumictcr. the copper "plate" which has now 
noon formed will lit tighlly into cadi of th<» 
minute grooves on the wax. 

In Fig. for example, the dark portion rep- 
resents the cross-section of the grooves on a 
soft-wnx and then-fore the shaded portion rep- 
resents the cross-section of lh< ppi-r which 

has U'en plat <m! onto the surface of the soft- 
wax. 

This copper layer when separated front the 
wax constitutes an exact copy of the original 
recording, except that It is ' negative** in char- 
acter, that is. I mu ring ritlijv* where the origi- 
nal or positive record bore ffruorrti. This iliiu 
layer of copper, only a few thousandths of an 
inch thick, is called a watrij, or sometimes a 
"master negative." 

After Iwltitf reinforced with a backing of 
l bicker nicfnl. it may be used in the record- 
press to make just a few of the fn nil liar black 
pressing* or llnlshed records. 

For the nmateitr who only wants a few copies, 
the production of this matrix will l»e as fat- 
as he need have his eoimiicivlnl studio go in 
the processing: but If several hundred copies 
are required, then it would tx» unwise to try 
to get along with this one matrix for there 
would be grave dungcr of losing the entire 
recording l>ociiiisc of some accidental damage 
lo it. Therefore, an additional Heel roplnting 
proress must be resorted to in nrder to pro- 
vide enough stampers for use in making lin- 
ished records. 

Obtaining Multiple Stampers 

The first of these strps is to electroplate 
the matrix or masmr myutire to obtain one 
or more master noxitirr records, sometime"* 
known as "mother" r< -cords, which an' In all 
respects similar t»> the linishcd record, except 
that they are composed of metal t instead of 
the familiar black compound t ; ihcse become 
the tp-w stutn-e from which nre derived, by 
olcetrophitliig, as many t negative 1 stampers as 
may be required for use in producing the liti- 
Uhed or positive ri»eoiils. 

The linn I step In I he process of producing 
a finish,*! record is the prosing of the bla« k 
cotn]Moiiid, or "record stin k." using a stamper 
as a die. 

The record stoek is heated on a steamtable 
until it heroines (piite soft, rolled into u plastic 
ball, and then placed on the stamper, which 
is heated by steam inside the press to much 
the same tempera t nre as the steaintahle. The 
press is then closed and then the record ma- 
terial tinder hydraulic pressure of more than 
a ion per square inch, is pressed Into the 
initiate sound-tfroows of the stumper. Cold 
water is then turned into the dies, and after 
a *hurt interval the pr«»ss is opened and the 
record separated from the stumper. It is then 
rejtdy for immediate use if desired. This op- 
eration is repeated as many times as required 
lo provide llie desired number of copies. 

An Alternative Recording Method 

One method, whereby copies have been made 
fairly successfully, uses the home recordist's 
original metal r rding as the wax master. 

the disc beititf treated the same us the wax 
by gt-aphiiliitf the surface and then clcctro- 
platjng it to obtain a copper negative. The 
process from lu re on is the same us descril>ed 
above. 

The only objection to this method is the shal- 
low groove, for in making the original cut the 
H'outhtnvtl on pafje 7.%:i 1 
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THE RADIO "TREASURE" FINDER 



(Continued from page 717) 



The Receiver 

The receiver is of conventional design, em- 
ploying a snven-grid type '."»- U.l«\ amplifier, a 
type '.'50 detector. «»U u type \'#.'J iM»nto<le audio 



amplifier. The set 
when used with 
plate rlniiit of tile 
in i In* diagram of 
U.K. t I'd usf oriuer of 



is therefore very seusltivi 
pair of headphones. The 
sereen-grid Hi1m\ as shown 
Fig. 1, coniprlsis a tuned 
the plug-in tulie Ihisc type, 
roveiing the 100-20(1 meter hand. By proper 
tuning of the plate and grid circuits and by 
proper manipulation of the sen-en-grid potential 
liy menus of the series resistor 111* the circuit 
may he brought into a high state of sensi- 
tivity <>r it may be made to oscillate. The 
arrangement of the parts of the receiver are 
clearly shown in the photographs. 




-A- 





METAL 
OBJECT*— 



Fig. 3 

A t \ , lines of force in free space. A t Ji, 
the field when a mttvUiv object is present. 

Both transmitter and receiver units are built 
completely on shelves which are then mounted 
within the loop boxes on angle supports. Bind- 
ing posts are included so that the batteries and 
loop can be quickly eon nee ted, It will be 
noiieed that a center connection is made to 
tin* loop of the transmitter. A hole is drilled 
through the box for this conneetion. 

The knob of the tuning condenser of the 
transmitter anil the on-off switch are plucc<l 
on the outside of the box so as t» lie accessible 
to the operator. Once properly tuned the only 
thing that need be touched again is the 4t on- 
ofT "switch, 

The receiver Imix, however, has projecting 
through it the knobs of the two variable con- 
densers, the screen-grid variable resistor and 
the on-oflf switch. Two bindintr posts arc also 
mounted on this box for the headphone con- 
nections. 

By following the dimensions given in Fig. 1! 
and the various Illustrations, and the values 
given In the list of parts, little ditlieultv should 

1 xpeiieueed In building tin* device and muk- 

iinr it work. Tests >hould be made by walkiug 



around some piece of metal of known location 
and carefully observing the effect of the signal 
in the headset, In this way you will become 
familiar with the apparatus and learn to in- 
terpret the meaning of the signal as regards 
the location and size of the hidden object. 
Itadio Service Men throughout the country will 
(hid that treasure tinders of this type ciiu be 
built and sold for a large profit. 

In testing this *' treasure"' linder, several pre- 
cautions should be taken. First, the test 
should be constructed out in the open with no 
metallic objects near it. The transmitter and 
receiver should then 1>« set up on two wooden 
chairs or boxes and the distance between them 
varied until the greatest sensitivity is secured. 
They should then be mounted on the carrying 
pole as illustrated in Tig. '2. 

In giving the construction details we have 
stated that the length of this pole is six feet. 
This is the length that we have found to give 
best results, but it might change with slight 
variations in tube voltages, type of Wood, etc. 

List of Parts 

The values of the parts necessary for the 
transmitter illustrated in Fig. 4 are as fol- 
lows: C, .(UHrjo-nif, (variable); O, .000'Jo-mf. 
(tixedi ; CU, ..Viuf. ; K, 1 megohm; IE 1, lo 
ohms. 

The parts necessary for the receiver ilhis* 
trated in Fig. 1 are as follows: Two Hum- 
marluuil .(Miirjri-mf. midget variable condensers, 
l\ Cl ; one Poly met .00025 inf. lixed condenser. 
V'2; one rolyniei .liOOo mf. fixed condenser. C» ; 
two 1'olymet ,r»-mf. lixed condensers. C4. 1*3 ; 
one --megohm resistor, lil ; one 214 -ohm re- 
sistor. It-: one 0-|iHi,000-olnu variable resistor, 
113 ; one Air King plugdn type, 100-2OO meters, 
U.F.T. : one audio - frequency transformer, 
A.K.T. ; 1 switch, SW. 
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circuit of the transmitter. 



TUBE BASE COIL AND 
SOCKET - 4. PRONG 
' R.RT. 
IP 




It might be well to emphasize at this time 
that good results might not be secured at tlrst 
trial. After building the treasure Under, it 
would be well to check over the connect Ions 
and the mechanical construction for errors. 
After this has lioeu done, proceed with an 
actual test. 

Some men. upon reading a description of a 
device in a magazine, decide that it would be 
better with a different arrangement of appa- 
ratus, either electrically, mechanically or both. 
To such men. the author suggests that the 
treasure linder be constructed ns described, and 
if the results are not to their satisfaction, any 
and all devices may be 
tried- but not until the 
linder has been built as 
shown. However, 1 be- 
lieve that When once 
constructed, there will 
be no need for any 
changes, 



"A- *A+ 



Fig. 1 

frehematie r-fjvnff of the 
recriar. It in a three- 
tnhv rereirer emplouiuu 
u srrct'H-ffrhl /»'./'. aw 
plificr. three-element de- 
tect nr ami a pentode 
output statfc. An eject* 
lent control of volume 
is secured hp rurttinff 
re* fat or Id. 




No. 550 



OSCILLATOR 



Licensed by A. T. & T. Co. 

!t 

$30 list 



*X8 ^ et to < * ea ' er 



$OT Net to dealer 

w ith output meter 

// not at your Jobbers we will ship 
direct when remittance accompanies 
order. 

A sturdy modulated instrument 
carefully made. Completely shielded 
with separate battery compartment. 
Furnished with 22j4-v. and 3-v. 
batteries and one '30 tube. Direct 
reading broadcast band (550-1500 
kc.) and intermediate band (120- 
185 kc). Sharp 2d and 3d har- 
monics for 260 and 475 kc. Oper- 
ating instructions attached in case 
cover with shielded wire leads. 
Very compact. In leatherette case, 
6xllj4x5K> in - Weighs but 8 
pounds. Built to high standards. 
Every serviceman should have the 
No. 550 oscillator to align r.f. gang 
condensers, locate detective r.f. 
transformers, adjust i.f. transform- 
ers, check oscillator stage and de- 
termine sensitivity of a receiver. A 
necessary instrument. Get yours 
today. Write for catalog of serv- 
icing instruments. 

i ~" — — — i 

I Readrite Meter Works 

I 17 College Ave. 

j Bluffton, Ohio 

Please send all information about 

I Readrite Oscillator and other service 

| instruments. 

I Name 

| Address 

| City State 

r 

Readrite Meter Works 

Established 1904 
17 College Ave., Bluffton, Ohio 
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THE THEORY AND CONSTRUCTION OF ATTENUATORS 



merits dosiTiboO lh«» 'Vharart'Tixtlc importance" 
of tlio circuit when looking into both the source 
and Inn 1 1 ends of the line. 

In order therefore, to full) 1 1 the circuit re- 
quirements for linage importance, and charac- 
teristic Impedance, t lie two must be equal, and 
upon com pic tion of the design of the pads, this 
will readily he seen. 

Having discussed the various problems that 
must he considered from an impedance match* 
ing standpoint, our next problem is to analyze 
the manner in which pads function in the 
transmission circuit. 

It is the purpose of the writer to lead up 
to the actual design of the pads by the method 
of "approach." For. having threshed out the 
various problems associated with the circuit, 
the design of the pads is then reduced lo the 
simple process of substitution Into the working 
formulae for the pad under consideration. 

Continuing now with an analysis on pads, 
it was stated in the first part **t this paper, 
t.May, \*XA*2 issue) that pads arc used to con- 
trol the level of the energy entering the load. 
We are principally interested then, in deter- 
mining the relative amount of current and volt- 
age appearing at the load, in Fig. s is slmwu 
.-in "IP'-type network working between a source 
impedance Zo and a load impedance "An, Now. 
referring to Fig. 1), which is the equivalent 
eimiit of Fig. 8, it can be seen that if wo 
wish to keep the current I- and the voltage V2 
at the load at certain fixed values, with a 
>*< instant voltage VI impressed across the input 
i'*rmlnala of the pad. the values of the resist- 
ances used in the pad would have certain pre- 
determined values In order to give the correct 
Utss between the input and output terminals. 
I'he values of these resistances are determined 
by the impedances between which the pad Is 
working and the ratio of the current or voltage 
..ii the input side, to the current or voltage on 
rhe output side of the pad. 



{Continued from mute 7-7 ) 

Let us return now to our own problem under 
consideration, that of designing a pad to give 
a Ud-decibel loss. U'e have determined that 

1 

if the voltage is reduced to — of its original 

10 

value, or In the order of 10 to 1. the voltage 
ratio is Hi. and expressed logarithmically this 
loss is 120 decibels. 

Suppose we wish to reduce the voltage only 
a small amount, or in the ratio of 1.12 to 1. 
We would then have only a 1 -decibel loss in the 
circuit, which is comparatively small. Now 
suppose* wo wish to set up a large loss, in the 
order of loo to 1. We then would have a 40- 
deeibel loss. Taking these thre*< cases of 1-. 
20-, and -40-decihel losses, and impressing vari- 
ous values of voltage VI at the input termi- 
nals, let us see how the pads that we would 
have to design, would vary, in order to keep 
a constant voltage V2 at the output terminals 
of the pad. In Table V, arc given the values 
of resistances as used in the series and shunt 
anus of "ll '-type pads, when working between 
2O0-. ."00-. and UOO-olun impedances. 

Now, u>ing the 20-decibel loss as a reference 
level and referring to this table, it is seen 
that to obtain a 20-decibel loss the series arm, 
7A is S2 ohms, and the shunt arm 7/2 is 4U.4- 
ohms. when working between two 200-ohm 
impedances. With these constants, the output 
1 

voltage would be — the value of the input 
10 

voltage. Or. if the input voltage is volts, 
the output voltage would be .lo-volts, and the 
voltage would have been dropped volts. 

Now assume that the input voltage is ,lds 
volts and we still wish to maintain the output 
voltage V2 at Jo-volts. The voltage ratio. Is 
.10* 

- or 1.12; or. a 1-decibel loss is obtained 

.lo 



in the circuit. From Table ,1, for a 1 -decibel 
loss, the series arm 7A is only fi.lio ohms, where- 
as, the shunt arm 7:1 goes up to 1700 ohms. 

From the simple laws of current tlow, this 
can be understood ; for to obtain only a 1- 
dccibel loss, we do not wish to introduce n 
large amount of series resistance, as this would 
impede the current tlow, which is what we 
wish to avoid. The voltage drop in this case 
is only .His minus .lo or .OlM-volts. There- 
fore, the series arm 7A must be very small, 
and is but fi.Oo ohms. Also, tin* shunt arm 
7/1 must be very large, so that very little 
current will be bypassed or shunted from the 
load, ami as can he seen, its value is large, 
being 1700 ohms. 

Now comparing the 20-decibel loss to the 
1-decil>ol loss, in order to obtain the same out- 
put voltage with different input voltages, the 
scries arm 7A for a 1-decibel loss is only o.tlo 
ohms, and for a 20-decibel loss is S2 ohms. 
The shunt arm 7/2 for a 1-decibel loss is 1700 
ohms, ami for a 20-decibel loss is only 40.4 
ohms. Therefore, to obtain a fairly large loss, 
<snch as 20 decibels), the series ami is quite 
large and the shunt arm comparatively small 
(compared to the load impedance,) In this 
case, the current will be impeded by the large 
series arm, thereby dropping the voltage con- 
siderably, and at the same time shunting it 
from the load by the comparatively small shunt 
arm. thus creating the fairly large loss desired. 

For a small loss such as a 1 decibel, the 
series arm is very small and the shunt arm 
very large as compared to the load impedance. 
In this case, very little voltage drop is en- 
countered in the series arm, and since the 
shunt arm is very large* very little current 
will be shunted from the load. Therefore, 
practically all of the original current will enter 
the load, thereby obtaining the small loss 
desired. 

iCoiitinmui on iHtfte 7o4) 
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Guard This Reputation! 



GOLD SEAL Radio Tubes, RCA Licensed, 
are built to standard specifications — are 
double tested at the factory. The second 
test, under the supervision of GOLD 
SEAL Sales Engineers, assures you of that 
EXTRA "BIT"— THAT SATISFIES. 

There's a GOLD SEAL Radio Tube for 
every radio receiver — for any television 
receiver — for that public address system 



on which you are working. And, yes, 
there are photo electric cells ready. 

GOLD SEAL Sales Engineers have de- 
veloped a special "SELLING PLAN" for 
the Service Man. It's yours—if you will 
mail the coupon. 

Mail Coupon TO DA 17 



PROTECT YOUR REPUTATION 

GIVE SERVICE THAT 
SATISFIES 



GOLD SEAL MFG. COMPANY 

5 Central Ave., East Newark, N. J. 

Please send me by return mail Speci- 
fications on GOLD SEAL Radio Tubes 
and your "Sales Plan" for Service Men, 
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OPERATING NOTES 

< Continued from ptuje 7'!'»> 



model 1>1>X, have given iron Mo owing to In- 
termittent or no re* ■•■pi ion. Although the niiii- 
1 in f lias nil tin* symptoms of an open voiee 
e«U. removing ami n'-ittsorting one <>r both 
of ilu- prritoiii's will produce no eliek in t lie 
dynamic sjieaki'r. These rhasses haw a livi- 
tcrminnl strip, il lust rat in l-'ig, located 
in tin- rear of S.l'.r.. behind the reproducer. 
1 Mir to v 1 1 unt inn or other causes, tin* screws 
holding tin* coimectiin: link across terminals 
4 and become loosened, which o|m»iis tin* voice- 
coil circuit causing the iiImivi 1 eomplniiit. 

Anot Iter model, namely the lis manufactured 
l»y tin* same company, presents a number of 
iliffi<-nlt h*s. Tliis receiver is a radio-phono 
combination, with remote tuning. Tin- remole 
rontl'ol unit which is located in the front 
(lie chassis U enclosed in a shield to service, 
which requires eomplele removal of the chassis, 
Tin* most eo m moil troubles of the remote-control 
unit lie in lhe "off-oil" switching mechanism, 
which is n relay composed of two coils, an 
armature and two coin arts. The complaint 
will he that the set cannot he tinned "on" 
or that it cannot he turned "off." 

Normally, when the "on" hut I on is pressed, 
the armature of the relay simps to the right 
and engages two copper contacts, thereby clos- 
ing the primary circuit. I Ha* to the heavy 
current drain of the receiver, especially when 

the phonograph has 1 n in opera lion, the are 

I created by the engagement of the armature 
and the contacts i soon corrodes or burns 
away the ends of one or both of the contacts. 
prrrcnthtff the net from hritffi sn'itthed "on." 
On other occasions, the arc will cause the arma- 
ture to spot -weld to the contacts, resulting in 
n condition where the reeeher vtumot he 
ttiritehrd *'off.'' 

In some cases, where the contacts have not 

l n burnt away and are only corroded and 

blackened, it is possible to clean the contacts 
with some very tine sandpaper or a magneto 
tile; but in the majority of instances it will 
be necessary to replace the contacts. 

Whenever this remote-control unit is serv- 
iced because of the foregoing failure, it is wise 
to connect across the two contacts a one or 
two inf. condenser, capable of working continu- 
ously at about 1."»0 volts A.**., to absorb most 
of the arc when the switching takes place, thus 
avoiding future troubles. 

Another service call concerning this model 
set may be a request to increase the length 
of the rcmote-tmiing-imh cable, where the 
owner desires the unit placed at some distance 
from the receiver. The cables furnished for 
this extension Work are obtainable in different 
lengths and are similar to those already used 
except in one detail. The terminals fanned 
out :it ono end of the extension cable watt not 
rorrrxfurinl to thr fanned terminal* at the 
other end. hi other words, rltfllt-side terminal 
No. 1, at one end. may be right side terminal 
No. at the other. Kvcry cable should bo 
checked with some continuity device and 
marked before installation, 

The pilot light used in the remote tuning 
unit is a miniature bulb. When any of 

the buttons are pressed, the glow should dim. 
due to the method of nhtniiiing current for 
the bulb. However, should a i> V. bulb be 
substituted, then instead of the light dimming, 
ir will brighten considerably, when any of the 
buttons are pressed. This results in much 
shorter life. 

The Kennedy 62 

Only one serious complaint has shown up In 
the Kennedy iY* combination long- and short- 
wave receiver. When the tuning control of 
the broadcast receiver is rocked, or moved from 
one side to the other, or up and down, inter- 
mittent reception will result. The same defect 
that causes this complaint is also the reason 
for an inoperative receiver. The tuning con- 
denser gang is mounted on rubber supports 
for obvious reasons. The lead soldered to the 
first stalor section not being very flexible soon 
snaps off its connecting lug. because of the 
rocking of the gang, resulting in the two 
complaints. It will be necessary to remove 
the gang shield to remedy the cause of this 
trouble. To minimize the possibility of future 
reoccurrences, this lead may be removed aud 
one that is more flexible installed. 



Stromherg-Carlson 22 

I hie of the new St r<imhcrg'< 'a lison models, 
the superheterodyne 2l\ perplexed several Serv- 
ice Men. recently. 

The receiver was inoperative, A thorough 
cli eik revealed an entire lack of plate voltage 
at the second I.F. stage, with correspondingly 
lowered voltages on other tubes. Tin 1 1. mf. 
bypass condenser proved perfect. The ohm- 
tlietor indicated a resistance of over lO.OtMl 
ohms from the 14+ side of the last l.K. Inter- 
modintc primary, to chassis: nl the plate side 
of the same winding it showed a rending of 
only about loon ohms. When the schematic 
was consulted and the circuit traced, it was 
found that the only possible source of trouble 
was in a shorted .unnl-mf. mica condenser. 

Iplllig the plate of the second l.K, tube to 

the secondary of the last l.K. transformer or 
calhode of the second detector. This proved 
to be the situation when the suspected unit 
was tcsled. II is located at lhe base of the 
transformer within the shield, which is situ- 
ated directly above the phonograph jack; its 
electrical con nee t ion in the circuit is shown 
in the detail illustration, Kig. 4. 

The Bosch 31 

In the Ilosch "1 superheterodyne, the closely- 
coupled Inst l.K, transformer has been caus- 
ing considerable annoyance. Here, as bus been 
found with the untuned U.K. coils in previous 
Spurt on models, the primary anil secondary are 
Wound together to obtain a high degree of 

coupling. The s ndary is wound Willi eot- 

t on -cove red enamel wire, while the primary lias 
only the enamel for insulation. lfircak-down 
of the imputation at some point terminates in 
a shorted unit, which must be replaced. This 
condition will be known by properly checking 
the unit with ail lends removed, but may he 
deduced from n luck of plate voltage not at- 
tributable to any other cause. 

Fada Models 

Several errors have been made by Service 
Men when aligning Knda Models 4.*i, 4S ami 4l> 
superheterodynes. These have occurred due 
to the fa<t that the locations of the different 
trimmers have not been known. The l.K. in 
these models is 175 kc. The oscillator I riintiier 
should be adjusted :it tit Mi kc. the gang com- 
pensators, at 1 too kc The four l.K. tuning 
condensers in the 4S and 4i» models are lo- 
cated in the rear of the chassis; but the oscil- 
lator trimmer Is found between the pentode '47 
and the type tubes within the main shield 
housing. In the 4."» model, however, the trim- 
mers arc located as shown in the sketch, Kig. 5, 

Sparton, Majestic and Zenith 

Noisy reception on Sparton Model Mil re- 
ceivers has delinitely been traced, in many in- 
statices. to a faulty tlrst A.K. transformer. 
This unit is situated under the chassis base- 
board witli the tirst A.K. tube, which is in- 
verted, it is lwst to replace the transformer, 
although a repair may be made by discarding 
the transformer and coupling the tirst A.K. 
tube to the detector by means of resistance 
coupling. 

Many receivers, such as Majestic and Zenith, 
but especially Sparton models employing the 
band-selector, develop noisy tuning. As the 
condenser gang is rotated and tuned from 
broadcast baud to broadcast hand, the noise 
Is beard. Kxamhmtlnn will not reveal short- 
ing plates. Cleaning all rotor friction contacts 
sometimes helps. However, the main reason 
for this trouble is due to tiny particles that 
peel from the plates and short to one another. 

To eliminate this condition, all leads to the 
condenser sections should be disconnected and 
a high voltage applied to each section in turn. 
This voltage should be as high us possible 
and may be obtained from the receiver itself. 
All tubes but the rectifier should be withdrawn 
to raise the voltage. With the Voltage im- 
pressed on each section, the gang should lie ro- 
tated. Arcing at the shorted points will burn 
the particles aud effectuate an efficient repair. 




Order 5 
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Volume Controls 
and get the new 
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This new Guide is just off 
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(5) Replacement Controls 
at new low dealers' prices. 
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Presented on these two pages are the new 
hooks of the RADIO-CRAFT LIBRARY — 
the most complete and authentic set ot 
volumes treating individually, important 
divisions of radio. Each hook has been de- 
signed to give radio men the opportunity 
to specialize in one or more of the popular 
branches ot the industry. The material 
contained in these books will increase your 



knowledge; you will find them a real help 
in your work and they will contribute io 
your money earning capacity. Head these 
books during your spare time at home. 

The authors of these books are well- 
known to everybody. Each one is an expert 
radio man: an authority on the subject- 
each is thoroughly familiar with the field 
which he represents. 



Book No. I 
RADIO SET ANALYZERS 
And How To Use Them 
With Full Instruction* and Descriptions 
of Set Analyier*. Tube Checkers. 
Oscillators. Etc. 
By L. VAN DER MEL 
This iMok explains thoroughly the oper- 
ation of set analyzer*, lube choker*. 
o>.illators and other testing equipment. 
Kor every radio man this book is ei- 
iremely helhful. H covers every phaee 
of testing and glees you valuably short 
«uts; corniileiely Illustrated with photo- 
graph* and diagram to fa< Hitate the uso 
uf modern tester*. 

The following chapters briefly outline 
the contents I.VTKtHMiTlO.V; T11K AN- 
ALYZKU: Fundaini-Mal*. Swlt.be*, .\.r 
and DC. Voltmeter-. lallbratlMii ;ind 

hesign; TKOi iti.i; snntrriNn with 
Tin: a.valyxkii: ci*fcdri« ation or 

Trouble. Analysis of Tronbte*. Use* of 
Vgrlou* Anaivzers, «'arv and Malnleu- 
unerj CONfLl SIO.W 



Book No. 2 
MODERN VACUUM TUBES 
And How They Work 
With Complete Technical Data on All 
Standard and Many Special Tubes 
By ROBERT HERTZBERG 

MODRUN VaCITM TTUKs describes 
the fundamental electron theory which 1* 
the basis of all mcnUm tube oiierution, 
and goes pr»igre>sively fram the *irnplest 
two-element tubes right up to the latest 
pentodes and thyratnms. Il I written 
In dear. Imple language ami Is devoid 
of the mathematics which is usually *n 
confusing Valuable reference charts and 
eharacterlsilr runes of standard and 
Miecfat tubes arc to be found, also dia- 
gram of socket* and pin connections. 

Here a^e -.onie of the ehaprer*: The 
LdKon Kfferi and The Klevtrou Theory: 
l.'lectron Kinlttcr* and the Ionization Ef- 
fect; The Three* Klcct rode Tube: Vuiikmiii 
Tube Chara< tori <t Irs; Four- and Klw- 
Klement Tube*: Light Sensitive Cells and 
tit her Spct lal Tubes. 



Book No. 3 
THE SUPERHETERODYNE BOOK 
All About Superheterodynes 
How They Work. How to Build and How 
to Service Them 
By CLYDE FITCH 
There is no more fascinating a subject 
In the large array of radio el nulls than 
the famous mperhetemdyne circuit. 
Whether villi sre u Service Man or rxiierl- 
mcuter. first -hand knowledge about the 
construction of superheterodyne receivers 
I. very Important. The hook on Super- 
heterodyne* give-? underlying principle* 
of their const notion, right from the very 
first »el made. 

The following Is a ah«rt list of con- 
tents: It««ii- Principles of the Superheter- 
odyne; The i»«e(|lat«r : First Detector: 
Shik'lc Dial Tuning Systems; Interim- - 
dlate Amplifier: Scrnnd Detector. Audio 
Atnpltticr and Douvr Simply; Oominenhil 
Superheterodyne Receiver* ; Servicing 
Superheterodynes. 



Book No. 4 
MODERN RADIO HOOK-UPS 
The Best Radio Circuits 
A Complete Compendium of the Most Im- 
portant Experimental and Custom- 
built Receivers 
By R. D. WASHBURNE 
it Is fascinating tn the experimenter, 
or even to the up-to-dat«» Service Man, 
to take a commercial set and to change 
it Into one using a famous hookup that 
Is not found in any manufactured set. 
Many excellent circuits have never been 
commercialized, hut limited only to home- 
set builders. Thousand* of these popular 
circuits have been r«'H nested from time 
to time, and in this book we have in- 
cluded over circuits, whirl) Include the 
famous I'eildyne, i'asb-ltox A.C-1KC. 
Set and other/. 

The circuits cover the following: Broad, 
cast Receivers. All -Wave Receivers. Short-. 
Wave Receivers, Converters and Adapters, 
Television Receivers. Home Recording Ap- 
paratus, Automobile Receivers. Audio and 
Power Amplifiers, power Units and Mis. 
cellaneous Equipment. 

Book No. 5 
HOW TO BECOME A RADIO 
SERVICE MAN 
How To Get Started and How To Make 
Money in Radio Servicing 

By LOUIS MARTIN 

The ambition of many men In radio 
today Is to bemme a tlrst- grade Service 
Man. It I* nut as difficult as one might 
believe, but It cannot be di>ne In a few 
herfc H:< tilths. Tol lowing very r;ircfully the 
advice of Mr. Martin, who has dealt with 
the problems of thousands of Scrvire 
Men, this iHiok ileal s very cjirefully with 
tiir essential stages In the preparation 
for qualifying as a Service Man. 

Here :ire the chapters; The Small In- 
dependent Service .\hm; Advanced t'om- 
Mieiviul A-pc<t>; The KaJlO Set; Semi- 
TerJinlral t'onxl deration*; Advanced Service 
Data. Kaeh chapter Is again >ubdl\1ded 
p> bring out In miuiito detail ev v r> |>olnt 
of lni|K>rtunce. 



Book No. 6 
BRINGING ELECTRIC SETS 
UP TO DATE 
With Pentodes. Multi-Mus. Dynamic 
Speakers — Complete Information How to 
Modernize A.C.. O.C and Battery Operated 
Receivers 
By CLIFFORD E. DENTON 
In this rmmtry mere an- over ten mll- 
electrieall>' n|ie rated receiver* that 
•'•mid be moilenilze.l- -by plarlnw In them 
new type tittici*. new striker eitulptlienl 
and ui her mo<U>ru lrnprovements. This 
bioiness of imprnving old sets can no to 
the experimenters and Service Men If 
they will <|Ul«-kly jump into net Ion. 

Head In I his book by Mr. Denton, bow 
easily you ran modernize any obsolete set. 
and with little additional costs. 

Here arc the high lights of this hook 
Tubes Available for Rrplaceiiieni*: Elec- 
trifying 1 lattery lie* elvers: I'se of the 
New 'J- and "i-Volt Tubes; Dperatiug Seis 
with Single f'onlml; Oiruerslon of A C. 
Sets into l».r. mill |).r. Into A C ; Ke- 
plailug Output Tubes with Higher Output 
Ttihes; luiproviug t»l«! Supers; Loft In- 
White .Amplifiers; Adapters and Their 
I'se. 



Book No. 7 
RADIO KINKS AND WRINKLES 
For Service Men and Experimenters 
A Complete Compendium on the Latest 
Radio Short-Cuts and Money-Savers 
By C W. PALMER 
It often heroine* neeesaary for experi- 
menters and Sendee Men to call uikiii 
their memory for some short cut or radio 
wrinkle that will solve a problem onickly. 
In business, "short euls" mean time and 
money saved, ami lo the Sen be Man 
"time saved" mean* money earned. 

This book is a compilation of ini|>oi tant 
radio kink* and wrinkles ami discusses 
only such Items as are constantly used 
today. 

Hero are some of the more Important 
chapters: Introduction: Servicing Short - 
i 'nts; Testing I'nulnnient and Meiers; 
Vacuum Tubes and t'lnults; Volume- 
■iMitrnl Methods; Amplifiers and I'hnno- 
Kiitph Uoiiroducers : Pnwer Supply K>iulp- 
ment; rolls and Tuning Circuits; Short 
Waves; Loud speakers; Tool* and «Ac- 
rvs-iorlca. 

Book No. 8 
RADIO QUESTIONS AND ANSWERS 
A Selection of the Most Important of 5.000 
Questions Submitted by Nadio Men During 
the Course of One Year 
By R. D. WASHBURNE 

There has been col hv led a wide variety 
of i j lies thins whl' h lutve come Into our 
editorial offices during the cast two years, 
and only lho>e ulinse answers would 
bene til the majority of men engaged In 
radio have been Incomorated in this amaz- 
ing ouestlon and answer book. 

Ttto tremcmknulv lntie list of tOphs 
belter explains the subjects which are 
floated. Hire are the llllo: 

Itinllo Servicing; llerelver PeslRn: 
flume Keeorillng; Television; Smiud 
K«ini|irm-nt ; Sihirt \V;n^; Antennas , 
Operating Notes; Test K<|Ui|niieni ; Tubes; 
I'ltra-SliotX'Waves; 1'oliio Itadki; lleiiro- 
duccrs; Superhetcrodities ; Autnmotlvc seis; 
I'ower Packs; Automatic and llemute Con- 
trol Devices; Aligning Procedure; f*ti«tn- 
eleetrieity; Adapters; Measuring Appar- 
atus; Hand -Selectors ; Converter* ; I'ublle 
Address Kuuipment; Midget Sets; Oscil- 
lators; i'honograph I'lcknps. 



Book No. 9 
AUTOMOBILE RADIO AND 
SERVICING 
A Complete Treatise on ihe Subject Cov- 
ering All Phases from Installing to 
Servicing and Maintenance 
BY LOUIS MARTIN 
Automobile radius are up and coming, 
and someone has to -<ervice them properly. 
It therefore behooves you p> rea l this 
immensely Important new book on the 
art of Automobile Radio. The book Is 
concise, and full of Illustrations, photo- 
graphs, diagrams and hookups. 

Ifeie are only ;i few of some of the 
really interesting chapters: introduction; 
Automotive Radio Insinuations; Complete 
HejM-rlptlons of Commercial Automotive 
Receivers ; Sen b lug Automotive Receiv- 
ers; The Ignition System; General Ser- 
rlio Consideration* : Kffccls of Tcmpcra- 
tuvv on I'uwcr Supply; Conclusion. 
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Jihrary 



This is perhaps the first real 
opportunity that you have ever 
had to huild a radio lihrary of 
hooks that are authentic, ri^ht- 
up-to-the-minute and written so 
that they are easily digested and 
clearly understood. Mail coupon on 
the opposite page for your hooks. 

Book No. 10 
HOME RECORDING AND ALL 
ABOUT IT 

A Complete Treatise on Instantaneous Re* 
cordings. Microphones, Recorders, Amplifiers, 
Commercial Machines, Servicing, etc. 

By GEORGE J. SALIBA 

If tin n- is inn! rfiiiijit't that is fascinating 
to evory radio man it in ihat nf lh»m»» 
hVcordinir. Of (ours*, f lifs \olumi* U n<»t 
all on "lloitlf" 1 recording, hut tln» infonn.it Ion 
roiitaitml thi-tvtn ti itn|>ortjnt to «imti»i*et*l 
radio mm* sslmho np»ntors. » ntrnin r» and 
others interest"! m tin* of rjdfo, 

Tho art of recording an«l reproducing 
hrondraat M-lntmn* is iM'cnmintr nt«>n im- 
portant owry «U> to radio moii, t\n«-rf- 
nn-iitiTH ami St-n-fc*' Men, FN|ui|»puiff dan<v 
halls, ainHtorinniN. (-hurrlM 1 *, ri'Stauruiits and 
homos with piihlif ud«lr»*<s aixl amplifier* 
1 ►nn^s many oxtra dollars und oft* n an 
e\n I hut i'ih onus 

In this lunik an* found such topics as 
Short History of tli»» Vrt; Micmplmti**, 
K'»ot»r»liiiir Amplifiers; Hutting ll«*uds; T.vim* 
of Record*, Comitu n l'al Machine*; liti^c 
R^onlcrs to Rec»ii\iur h ; studio Lajonts; 
Meehanicul Filters for Turn tables. 
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uniform <dae, '» i 9 
In* hen. and contain on 
hii a i erase or VJ to 1°» 
din rations. Kaeh book 
1* Jirhited on fine book 
liaixr, and no e\|Mn«e 
has been snared to make 
It an outstanding \iilue, 
for Its editorial e< intent a 
«s well us fmm i M0 
""•hanhal *tand« 
JKilnL 
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RE-RANGING 
METERS 

{Continual /row pat/c 728) 

tin* nuMor should rond at that lino potential. 
Finally, open the sliort-rlmiltlntf switch and 
vary tho value of resist aim* K1 until tho meter 
roads «V2. (It mteht ho well to repeat this 
to rhook our work in ease tho line voltage 
varied during the calibration.) 

The same pro< « dure may l»e used to calibrate 
a Kill V. wale line-voltage motor, using the 
transformer to measure tho low A.f. nil 51 Hating 
potential. Connect n* in Fig. lit, plating a 
temporary short -circa I tins switoh limits the 
variable resiMtuico ltl whioh here is shown 
in sorios with the motor. Knun tho two bind- 
i ti^r posts emu tor to<l to the low volt a ge winding 
of the transformer, run a pair of loads to 
some souroo of low-voltage A.i\. such as the 
filament terminals of a radio uilio soeket. Turn 
on the current and road tho 1.*iu volt meler 
with rc*M«f /*1 nhortrtt. Next, divide this 
reading by 1K.ii and then multiply by in. Fi- 
nally, open the short and vary the resistance 
Kl until tho meter roads this computed value, 
ltun a pair of loads 10 some «iunv of low- 
vnltngc A.(\, sueli as the filament terminals of 
a radio tube socket. Turn on the eurrent and 
read the l-"»u volt meter trith nshtor A*l 
HhurtrtL Next, divide this retuling by 1:1.0 an<l 
then multiply by 10. Finnlly, ojm'h the short 
and vary the re>istaneo It I until the motor 
reads this eompiited value. 

Increasing the Ran^e 

After the stop-down arrangement In Fig. 1A 
is calibrated as described utsing either 
metluMlp. it may bp further calibrated for a 
still higher value. 

Add another binding post and between it 
and one of the high-voltage posts connect a 
resistor of about "tO.uun to :»i.ijik) ohms. This 
connection is shown dotted in Fig. 1A. A high- 
volt ago meter will bo temporarily required as 
a standard. 

With tho combination c<mncctod to some high- 
voltage source, siii'h as the unroot ilied. A.»*. 
from a power park, and the standard motor 
connected into the circuit, vary this new re- 
sistanee I \V2 \ until tho S-volt meter rends 
one oiio-hniidhMlth of that of the standar<l. 
For example, if tho standard reads V*H\. the 
other should in- made to read I*.!! volts by vary- 
ing the value of resistor On a*'count of 
the high voltage, uhv crtrrme ra tit tun in tlti* 
few/; shut off tho main Mtpply when varying 
the value of resistor 112. which should bo eap- 
ablo of disMlpatiug about 10 to 12 walt««. ill 
will bo neeossary to im-naso the length of the 
box to accoiiuuhiie this <xtra roslManoe. Ho 
not try to stuff ii into the S-ineh box. as ibis 
will result in poor insulation and radiation. i 
With the above calibration tin 1 s-volt meter 
will road StM) volts. 



HOME RECORDING 

{t'ofttinual from ttnt/e 74S) 

groove was compressed into the metal, no ma- 
terial being removed. As a result, the groove 
is only about .uul.Vin. drop, as compared to 
the .Oort-in. deep groove that is out into wax. 
Idtticiilty therefore might he experienced in 
playing i»a«k with a steid noodle if the pi«-kup 
and turntable are not level. This proeess is 
not roi-om m • 'tide* 1 If many high-o.ua lity i-opio*« 
are <lesirod;. 

In roiiclnsioii, it might lx» stated liiat the 
amateur musi not expert too nunh from the 
*'pio<i'ssed"* roeords if his own original is not 
vrt'if good ; while in "dubliing" even goo<l rec- 
ords there i*. as has been previously stated, it 
loss in <'fti<ietiey wliioh cannot ho avoided; 
and if the original was only fair, the now 
record might be quite poor. The oritfinai rce- 
onl ntuxt br i-4 rtf yowl if tho coin* x are to hf 
itoott. Otherwise, money spent will bo wasted — 
unless the copies are desired for *«i>utinienial 
reasons. As has be»>n repeatedly stated, the 
making of very good records is not at all diffi- 
cult if only care nnd pal knee in conjunction 
with g'iod upparatus are n>eil, 

Inqtdries eoticerniiig Iustantanoous Ueeord- 
UiiS are invited. Address ihe>o to the Home 
Itoeordltm I n»part nieiit <»f Uaiuo-^kait : en< los- 
ing a st am i ied, ret urn -addressed envelope. 



This Elaborate 

EXPERIMENTAL 
EQUIPMENT 

GIVEN 

to all Students 

AT NO EXTRA COST 




Size of Cabinet: Height, 22}/', Length, 
l?y 2 "; Weight 25 lb». 

We give to every student without additional 
charge his chemical equipment, including 
fifty pieces of regular standard lalwratory 
apparatus and supplies and forty-two dif- 
ferent chemicals and reagents. 

Opportunities in Chemistry 

Chemistry offers those 
who are amhitious and 
witling to apply them- 
selves conscientiously, 
the greatest opportuni- 
ties of any vocation 
today. Industrial firms 
of all kinds pay tempt- 
ing salaries to get the 
right men. Opportunities 
alionnd on every hand. 

Yon can study Chem- 
istry itiuler the well- 
known instructor, T. 
Dr. T. O'Conor OTo?ior Sloane, A.B.. 

A.M., Ph.D., LL.I). 




Sloane 



You Can Learn at Home 

Our home study course, written hy Dr. 
Sloane himself, ts practical, logical and 
remarkaMy simple. It is illustrated hy so 
many cx)>criments that are performed right 
from the start that anyone can thoroughly 
understand every lesson. Dr. Sloane will, 
in addition, give you any individual help 
you may need in your studies. 

Fasy Monthly Payments 

The tuition is very low. and includes your 
lalniratory outfit — there are no extras to buy 
with our course. You can pay in small 
monthly amounts, and we show you how to 
earn the cost of the whole conr«e as yon go 
along. 

CHEMICAL INSTITUTE OF 
NFW YORK, Inc. 

HOME EXTENSION DIVISION 
(9 Park Plaee New York. N. Y. 

Mail the Coupon SOW! 

CHEMICAL INSTITUTE OF NEW YORK. 
Home Extension Division 
19 Park Place, New York, N. Y. 

Plea<* send me at onre. nit horn anv obligation 
on my pari, your Free Hook "<>ii|iorlunliie* for 
rtirniNis." nn<l fuH particular 4 about the Kxncrl- 
nimtal K<iuf rmirni given to etery student. Also 
l»kase trll me about the latent reduction In tuition 
[irire and your easy plan of payment. 

NAME 
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ENGiNEERlNG 



BOOKS SENT FREE 



New Edition Containing 100 Pages 

A-C RADIO! 



8 FLEXIBLE 
MAROON 
VOLUMES 

4:500 pa*-.*. :i2iio 
illusl rat Inns, tie luxe 
guitl stamped binding. 
Ituk>* In each tun*. 
Keitf rat Index in Vol. 
8. Covers every sub- 
ject in Electricity— 
1. Ild it. Power. Trans- 
mission. Generators. 
Motor*. Switchboards, 
Radio. Telephone. 
House Wiring. Kail- 
\va.v?. etc. 



We're clad to send a set to your 
home to examine and use as 
your own for 10 days — to show 
you that here Is the most up-io- 
date and complete work on Klec- 
trlcity ever published. Written 
by i 'HOCK Kit of Columbia l\ 
— MlLMKAN of Calif. -Tech." 
— HARRISON of General Klec- 
trle and 26 other noted Elcc- 
trleai Engineers. Starts off with 
elementary Klertrlrlty in simple, 
non-teehnical language for the 
beg Inner and in< luries eiery 
Kmc I nee ring branch for use of 
experts on the Job. 

Complete Electrical Reading Course 

Klectrlelty. the biggest industry in the world, continues 
to crow the most rapidly. And it offers better jobs, 
blcger salaries ami a brighter future than any oilier 
held. Every dollar, every hour invested in learning Elec- 
tricity will cente back to you a thousand-fold. Learn In 

Spare time with these books at 

one-filth the cost of trade 
courses. Outlne for organ i7.cd 
study, (fuiz-uuesti.ms and a 
year's free consulting member- 
ship In the American Teihnl- 
cal Society included without 
extra cost, if you mall coupon 
immediately. 

AMERICAN TECHNICAL 
SOCIETY 

Dept. EA-26 
Dreiel Ave. & 58th St.. Chiesfl* 



LOOK IT UP! 

Thousands of these 
sets are used as REF- 
ERENCE books by 
men employed in 
electrical. building 
construction and al- 
lied lines. The JIFFY 
INDEX puts the 
answers to 20,000 
questions right at 
your linger tips. 




AMERICAN TECHNICAL SOCIETY 

Dept. EA-26 Preset Ave. & 58th St-. Chicago 

Plea<e send for 10 days' free trial M- volume set of Kiectrlral 
Engineering just off the press, subject to return if I wish 
to. <1 pay the few rents express charges on receipt of 
hooks, you pay express if returned.) If I deride to keep 
them. I will nay $2.00 arter in days trial, then $3.00 a 
month until $34.80. special advertising price. Is Paid, 
after whbh hooks become my property. Year's Consulting 
Membership to be included free. 

Name 

Address 

Employed by 

Kniplo>er'ji Address 
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LISTENERS OFFICIAL 
RADIO LOG 

World Short Wave Stations — Police — 
Aeronautical — Relay and Telephone Sta- 
tions also Aeroplane and Amateur Bands 
— Cross Tabulated 
Location and 
Time of Broad- 
cast. 

An accurate up* to 'date 
32-page catl book. Con* 
tains all broadcasting sta- 
tions from 15 to 550 
meters with world * wide 
and United States time 
maps. Special illustrated 
short* wave features— con- 
tains Ju»t the Information 
your customers demand — 
good for advertising or 
resale. 

Jobbers. Dealers, Mfrs.. 
Service Men — write today 
on letterhead for sample 
and quantity prices. 
Others send 25e. 

ALL AMERICAN 
SERVICE 

5707 N. Clark St. 
CHICAGO, ILL. 




ATTENUATORS 

(Vunthiuvtl from TriOi 

Nmv if tin- input volt ago is 1." volts ft ml 
we want to maintain t lie output voltage V:! 

\T% 

:it .15-volts. tlto voltage ratio is — or 100, ami 

.15 

the drclhol loss is 40. This means we need 
to set up a very largo loss, for lite voltage is 
to ho dropped from 1." volts to .1 revolts, a 
rtoori'iise of 1 t.sn volts. To do this. wc should 
tired a very largo series resistance ami a very 
small sliutit resistance, su that practically all 
of the current will lie prevented from enter- 
ing the load hy t 1 » the large series arm. ami 
C-*> the very small shunt arm. Referring to 
Tahlc «>. it eaa he seen that to cause a 40- 
decilM-I loss, the series arm Zl is 01» ohms ami 
I he shunt arm 7:1 is hut 1 ohms, which exactly 
follows the ten sotting as given ahovo, 

Comparing this 4U derihel loss to the 20 
dorihel loss, the series arms for the -O- ami 
40-dcrlhcl losses are S- ohms and \\\\ ohms re- 
spectively, ami the shunt arms 4U.4 ami H ohms 
respoetivHy. The values for the series arms 
are such that a large series voltage drop is 
encountered in them, helng greater in the 4o 
decihel case, as would he expected. The shunt 
arms are tpilte different. 

lu the 2U-deciliel loss, the shunt arm is pnu- 
1 

tieally of the value of the load impedance, 
5 

so that only a comparallvely large hypass effci't 
of current from the load is obtained : whereas. 

1 

in the 40-dceiucl loss, the shunt arm is only - 

50 

of the value of the loud impedance, therohy 
shunting practically all of the current from 
the loud. For a very large hiss then, the series 
arms are very large and I he shunt arms very 
small in comparison to the load impedance. 
Hy inspecting Tahle it will he seen that the 
various values of the series and shunt arms 
necessary to give certain losses fid low the sim- 
ple laws of current How : in that large-deeihel 
losses require huge series arms antl small shunt 
arms in comparison to the value of the load 
impedance, and that small decibel losses require 
small series arms and largo shunt arms in com* 
parisoti to the load impedance. 



STATEMENT OF THE OWNERSHIP. MANAGE- 
MENT. CIRCULATION. ETC.. REQUIREO BY THE 
ACT OF CONGRESS OF AUGUST 24. 1 9 1 2. 
Of Radio-Craft, published monthly at Mt, Murrls. TIL. 
for April I. 1032. 
Sute uf New York 
County of New York 
ss. 

Reforc me. a Notary Public In and for the State and 
county aforesaid, personally appeared Irving S. Man- 
hf liner, who. having he en ilub' sworn acronllnK to law. 
(hjH>ses and says that he Is (he business manager of 
Radio-Craft and that the following 1$. to the best 
of hi* knowledge and belief, a true statement of the 
ownership, management, etc.. of the aforesaid publica- 
tion for ihti date shown In the above istption. required 
by the Act of August 24. 1912. embodied In section 411. 
Postal Laws and Regulations, to wit: 

1. That the names and addresses of the publisher, 
editor, managing editor, and business manager are: 
Publisher. Techni-Craft Publishing Corp.. 404 N'orth 

Wesley Aie.. Mt. MnrrK III. 
Kdltor. Hugo Crern shark. 98 l'ark Place. New York City. 
Managing Kdltor. It. D. \Va3hburne. 98 Park Place. 

New York City. 
Itu>ineos Manager. Irving S. Manhclmcr. 9S Park Place. 

New York city. 

2. That the owners are: 

Trelml-i'raft Publishing Corp.. 401 No. Wesley Avenue. 

Mt. Morris, 111. 
Hugo C.ern»bark. OS Park Plate. New York City. 
SldnrV (Jern>.baek. 98 Park Plare. New York City. 
It. Matilieimer. 98 Park Place. New York City. 

,1. That the known bondholders, mortgagee*, and other 
security holders owulng or holding 1 pen-ent or more 
of total amount of bonds, mortgages, or other securities 
are: None. 

4. That the two Paragraphs next above, giving the 
names of the owners, stock holders, and security hold- 
er.. If any. rontuin not only the list of stoekholder* 
and wurtty holders as they appear upon the books of 
t lie company hut also. In eases where the stockholder 
nr semrlty liohler appears upon the books of the com- 
pany a* trustee or In any other fiduciary relation, the 
name of the person or corporation for whom such 
tru*tee is acting. Is given; also that the said two para- 
graph* contain statements embracing affiants full 
knowledge and belief as to the circumstances and con- 
dition* under which stockholders ami security holders 
who do not appear upon the books of the company as 
trustees, hold stock and securities In a capacity other 
than that of a bona fide owner: nnd this affiant ha* no 
reason to he) lei c that any other person- association, 
or Melioration has any Interest direct or Indirect In the 
said stock, bonds, or other securities than as so stated 
by htm. 

TRYING R. MANTIEIMER 
Sworn to and subscribed before me ibis 31 *t day of 
March. 1932. 

MAI 'RICE TOYNE. Notary Public. 
(HKALl 

(My commission expires March 30. 1934.) 
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4-Color Cover 
Over 450 Illustrations 
96 Pages — 9x12 inches 

MR. Hl'OO GEKX.SBACK's latest maeazine con- 
tains the mot important ami recent develop- 
ment* in Science, Mechanics. Radio, Television, 
Aviation and Chemistry. For everyone, regardless 
of aire. KVKRYDAY SCIENCE AN1) MECHANICS 
will he fount) to he useful and instructive. Thoroughly 
illustrated with scientific events from all parts of the 
world, and helpful to thousands of high school, uni- 
versity students and hiMructors who wish to advance 
their scientific knowledge. 

Many excellent pages for the home workshop man 
who finds pleasure in building things; experiments 
in electricity, chemist ry and formulas of all kin da. 

Just to Mention a Few Departments 
LATEST INVENTIONS 
AERO-MECHANICS 
SHOP KINKS 
TELEVISION 
EXPERIMENTS 
FORMULAS 
CHEMISTRY 

WOOD AND METAL CRAFTS 
RADIO KINKS 

AND OTHERS 



Special Offer! 
8 Months for $1.00 

ON ALL NEWSSTANDS 
Mail Coupon Now! 

EVERYDAY SCIENCE AND MECHANICS 
100 Park Place. New York. N. Y. RC-* 
I enclose herewith One Dollar for which ymi are 
to enter my suhsrription to KVKRYDAY SCIENCE 
AND MECHANICS for the next Eight Months. 
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Address 

City State 
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THE PENTODE SET 

(Contin Ui'*l from payc TJiO) 

Imses are fjistene<l on a strip of Urnss l^i-in 
vide Uy M/fe-in Ion?;. Tins is hcnt so as to lil 
i in (Wii*< »n th tin* chassis l*t\v<'cn ihe front tnul 
tin' rear walls, ami is put into place after the 
wiring is partially rniiiplctetl. 

Wiring is siarieil wltli tin- lihinieut circuit. 
All heaters ar.« iu series*. Resistor t:»."ti ami 
dial lijrht t.'Joi are also in series in this circuit. 
Next, the jrrid circuits are wired, care beintf 
taken to wire correctly to the raps of tin' 
pentodes, as imlieatwl on the diagram. Screen- 
grid rniiiiertiuiis tire made at the •'<»'* termi- 
nals of the sorkets. The eathode grids of the 
four pentodes are connected dlreetl.v t<» the 
cathode* within the tubes, eliminating an extra 
external eoiineetioti mi eaeh tube. The r*>\ of 
tin 1 wiring is performed in the following order: 
Tlale eireiiits: cathodes; volume runt nil; by- 
pass eoudensers ; priimiry of antenna eonpler : 
and secondary winding of transformer loTi 
to socket CIS I, 

Tin* sectional rotary switch is wired in next. 
Letters (A, It, 0, et«\ >, marking contaets on 
the diagram, do not appear on the swlteh, hut 
the eon st rue 1 tor may peneil them in himself, 
if he requires this help. The ehoke (41)1 and 
the ele«trolytie condenser seetions i'A\>, 41, and 
4 H i arc wired in. thus completing the wiring. 

In testing the set. the wiring is first chocked 
over carefully, then the primary of the output 
transformer on the dynamic speaker is con- 
nected to posts t:Wt and tool. The wires 
from points r and )► on the rotary switch 
are connected to the l!.V)0-ohni held cm the 
speaker. Aerial and ground wires are con- 
nected and tubes an' inserted in their respec- 
tive sockets, placing shields over tubes (."►». 
tlj). and 121 1. The 110- volt plug is placed 
in the Hue voltage regulator and this, in turn. 
Is plugged Into a 1 H>-volt source. If the set 
is rested on 1M*. li est. it may be necessary to 
reverse the ping to obtain correct polarity, be- 
fore the set will play. 

If any difficulty is experienced iu controlling 
U.K. oscillations try substituting It MM)- or 
oOOO-ohm resistors at (til and tl-ti, in phue 
of the utM) ohm values specified. In extreme 
cases. It may also be necessary to insert r>ouo- 
oluu flexible resistors between the stators of 
condenser sections (4» and tin and the screen- 
grid clips going to the caps of tube (.">) and 
i\'2) respectively. If the plate voltages are 
too high when set is used on A.«\, they may 
be reduced by Inserting a resistor liotwecn the 
renter-tap of the high-voltage winding of i'M) 
and ground. Thus, with a current of *JS ma. 
{lowing, a Hmmi-uIiiij resistanec will reduce the 
voltage '2x volts. 

Parts List 

One Card well type :;i7-C (shielded) triple va- 
riable condenser. .oon:;r.-mf.. t4. 11. 17 •; 

Two Aerovox type HU-;>l triple seetiou metal 
ease condensers, ,1-nif., (7. 14 ► ; 

<»ne Aerovox type 2<iti bypass condensers, ..Vmf., 
( IK ► ; 

one Aerovox type Kl!." electrolytic condenser, 
mf., (30) ; 

One Aerovox type Iv>-24S triple-section elec- 
trolytic comlenser. in ean IMfc in. high by 
:»-in, dia. t-S mf. — :«»> (4 inf. — 41) [2 mf. — 
4i!) ; 

One Aerovox type 14(H) mica condenser, .UUl- 
mf., (2-2) ; 

one Aerovox type lido mica condenser, .ul- 
nif., i'2ii) ; 

One Aerovox type 401-21 double section <*on- 

denser, ( 1«>--: Jo A I ; 
One Conoid (shielded I Antenna Coupler, tS) : 
Two Conoid (shielded U.K. coils*, tin. Idi: 
Two l.K.C. (I Hub sunt type M.F.4. metallized 

resistors, 50.000 (dim, tl!0. 24) ; 
Two I.K.r. (Inirhanii type M.F.t, metallized 

resistors, To.tifiu ohms, tSi, lo) ; 
one IJt.C. (inirhanii type M.K.I metallized re- 
sistor. 10.000 ohm. (2:s» ; 

Two I.U.C. (Inirliano type M.F.I metallized re- 
sistors, oU.ooo ohm, CJo, 27 1 : 

one Standard mazda dial light. 112 volt. 
amp. ( :»» > : 

one Fleet rad type 2<J-oU0 flexible resistor, 
(III t ; 

One Fleet rad type III-2U2 vohuiie-eont ro| po- 
tentionieter, (S», with switch, <44i; 

Two Fleet rad type 2<J-o<Mt flexible resistors, (<*►, 
lo) ; 



CONCOURSE 

(DRY) 

Electrolytic Condensers 

Save Time and Profit 
for Service Men 

Considerably smaller and lighter 
than wax paper condensers, yet 
same mfd. equivalent. Working 
voltage 450, peak voltage 600. 
20% more capacity than rated; 
very low power factor. An es- 
tablished condenser with a solid 
reputation for performance* 
Replaces cumbersome paper 
blocks in a jiffy. Easier servic- 
ing; more profit for you; 
customer satisfaction assured. 
Types for every specification. 
Get the complete story at once 
. . . there's money in these 
Condensers for YOU! 





Write or wire for 
our complete 
descriptive catalogue. 

CONCOURSE 

ELECTRIC COMPANY 

389-409 Wales Ave., N. Y. C. 
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AT HOME 

Has Helped Thousands 

To Better Petitions NOW! On Land. Ships, and Air — Your Career 

I'. S. Ooit. 1)ri>is., Future is Secure. Know Cede. The .\ulomalic 

rullege*. Scientists, and Omnlgrapli leaches yo<i easily and uulekly. Learn 

Schools use It Ity hhtenlng. Model* $1.V$4U. Catalog Free. 
THE 0MN (GRAPH MFG. CO.. 810 E. 39th St., CR. Brooklyn. 
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One Klocirad type r-S Tntvnlt flx«Hl resistor. 
{ !ir> i : 

Five live-prong wafer-type sockets, to, JU, 21. 

One four-prong wufer-t.vpe s»H-kct, ; 

Four landing posts, tl, 2i, ; 

»iii<» Trttirst powt'i - t rniiHfornn'r, soromlary «vn- 

li'i'-tappct), with o-volt tilamoiit tor 'mi uiIm*. 

i'M t : 

line Tmtrst IlO-henry (1*00 ohm t «-hok<* (!«>■; 
utn« |ti*st tyjM* ,"iN S.W soil ionnl rotary .swh-h. 

i^piivali'tit to o-polo. douOh'-tlirow. i 
«»nr Crowe nmviiii: li^lit full vision ilia I, <::«;. \t : 
(ino No. Hi u'anir*' slioi'l-iron Hiassls. lU-in. 1<ui^ 

Uy 7 Vs'Ih. Ooep : 
T.iiiN» >liiol*ts for lubes, (."»), (12i. C2\\ : 
Two Antnrns 1 :SU.\ , It.H, pentode tubes, i.'i. 

Ui : 

(un« An-turus i:»(i.\. s«reon-j;riil mlie, (-li : 
Two Arrturus i:t!>A, K.F. pontod** tuOes. *T*. 
One flynatnie roproduror eqiiippctl with T»hio- 

olun tappx.i iiupiHlatirr output-t ransfortnor, 

LWiO-uhrii tlelil, : 
one ('turostat »"i0-watt type automatic line volt- 

nire rou'ulator, (4o) ; 
Note: Numbers in parentheses refer to eorre- 

spomlhu: numbers marking parts uu diagrams. 



No Reason fir This! 




SET TESTER 

(i'ontittufil from im»jc 720 • 

filament emission ami other fur lorn, are readily 
ronVeted in tbe readings obtained. 

The eondiiious essential for the generation 
of ovulations with a vacuum tithe are that 
the iiiljc he eapable of amplifying in a rireuit 
having iiiduetaiiee, eapaeity and resistanee. 
with feeil-haek from the plati* to the trrid rir- 
euit. the fe<«d-ha<k hlflueiirod by the inter- 
elermide eaparity of the tube. 

A comparison of tubes with an average 
standard of oscillation test readings affords a 
iiii'tliod of tube matrhinir which cannot Ik; 
excelled for the practical Service Man. The 
tubes used in the tuned stages of a radio 
receiver should be of normal characteristics, 
and all such tubes should be matched as closely 
as possible with the oscillation t«-st. 

All of the lMagnoiueter circuits are amply 
protected against the hazards usually experi- 
enced when testing short circuiied elements. 



Here's 

the Remedy^ 

The cheapest ai»l (he ln-t .mtenna for any set is the 
inarmed Duhillev bl«ht Swket Aerial. PIuk« in any 
MM-ket or ouik-t. Meal with i»re«enl-duy ra>llo seU. 
* onsutnt'j no eurrent. No long leatU or uinUhtly wire*, 
t "J Uiy.cs u-irtng ami transinli^loa Hnr for limg-d^utu »> 
signals. $1.00 complete. 





DUBILIER 




Condenser Corporation 




4377 Bronx Blvd New York 


■ i ^ . ■ r . ■ ■ - 



UNIVERSAL MODEL "X 

Startling f 2-BUTTON $i A 00 
MICROPHONE |U 




7 



\fl\inHf| \W1 ^unerlorlty at to- 
da\ < nnk Dottom hrlee^. Same 
slinrianh «atne exrhxlve 
feaiure* Pure gold ron- 
tarl*. Duralumin dla- 
l»hragni. Is e\repth>na!l.\ 
rugged. Mo«l« I X sen a 
new high >l nulnrl fur 
»|tj till \ it i price thai 
defies rmipetitlon 
For ft«ile h| drah r< 
e\ en where . "New 
car,ih»^ue with dia- 
grams now ready 

Universal 
Microphone Co., Ltd 
424 Warren Lane 
Inolewood. Calif.. 
USA. 
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.50 

List Price 



Six Tube Super 



A SUPERHETERODYNE 



Greater Volume and Distance 
Easily Installed — New Remote [Control System 

MOST LIBERAL DISCOUNTS MAKE THIS 
AUTOMOBILE RADIO THE LOWEST PRICED 
EVER OFFERED TO THE TRADE 

The KA RADIO, a superb new superheterodyne, is by far, different in every respect 
to others. Its unusual volume and distant-getting qualities are preeminent. Only 
10 feet of aerial wire required. Compact and easily installed — chassis cadmium 
plated. New system of remote control makes tuning easier and more selective. 
The KARADIO Superheterodyne Automobile Radio employs six tubes (3-36's; 1-37; 
2-38's) and measures 9 ] / 2 x 6/4 x 7 inches. Shipping weight is 20 lbs. The complete 
set includes PERRY RCA licensed tubes, remote control unit, super-dynamic speaker, 
suppressors, by* pass condensers, battery cables and steel battery container. 
Representatives everywhere can make big money this season selling the KARADIO. 
No matter what others may offer, you can be sure the KARADIO will outperform in 
every respect. Full details of complete selling rights and discounts will be sent 
immediately to servicemen, dealers and distributors. Write on your letterhead or 
send us your business card. 




FLEX 
CABLE 



The Remote Control Unit shows 
clearly the dial, and how easy 
and accurate it is to tune. 
Illuminated dial makes station 
figures visible. 



EXCLUSIVE TERRITORY NOW BEING ALLOTTED 
DEALERS, SERVICE MEN AND DISTRIBUTORS 



WIRE 
OR 

WRITE 



PERRY PRODUCTS, INCORPORATED 



(Legion Radio Mfg. Co., Direct Mail Division) 



150 West 22nd Street 



New York, N. Y. 



MODERNIZING THE JEWELL 199 ANALYZER 



thin! switch blade, and the left one with the 
fourth blade. The switch blades are Nos. 
11 nd 4 from the bottom, the edg« towards you. 
See Fig. 1 fur details. He sore that there 
is no chance of the blades touching the upper 
contacts until connection with lower contacts 
lias boon broken. When the now run 1 act a are 
in place, and when you are sun* that they are 
O.K., tighten the screws holding the suit Hi in 
place. The new contacts 11 re connected to the 
t>.C. motor as shown in Flu. 1. 

For n or in nl operation of the mot or, leave 
the switch up. To reverse the meter for S.U. 
I screen-grid 1 readings on the 7i> volt *'C" bias 
scale or reverse the D.C. lilameut, push the 
button down. 

Multipliers 

To make room for the two new switch mul- 
tipliers Ml, M2 and MU are moved to different 
positions. Iteiiiovo the screw holding Ml to 
the pane). Uft Ml up about an inch from 
the panel, and betid the wires, making it par- 
allel to the panel. As the connecting wires 
are not strong enough to hold it in place, ad- 
ditional support Is provided by a piece of bus 
bar. one end of which is fastened under the 
serew holding the Pocket in place. Itelid this 
so that its end goes through the hole in the 
multiplier. This will hold it in position ; a 
little scaling wax on the wire will hold the 
spool in place. 

Remove the screw holding M2 to the panel 
and unsolder the connect tug wires. One of 
these wires goos to the upper spring of the 
grid-test switch. This wire Is replaced witli 
u pieee of bus bar extending straight up for 
\Va ins,, then bent at a right angle towards 
you for about mi inch. Solder one contact 
•of Mi! to this bus bar. The other contact on 
M2 is connected to the positive post of the 
4. revolt test battery. The bus bar supports 
.Mi! in a vertical position between the two 
.meters and just above the socket. 



(Continued from p*i*tc 7. n ..~) 
MP* is treated in the same manner as Ml. 
the supporting wire going under the head of 
the screw holding the adjoining multiplier. As 
the holding serew of this multiplier will be too 
short, it should be replaced by one of the 
screws formerly used to hold one of the other 
multipliers. A pieee of tape wound a round 
M.'i mid owr 10 the bottom of the IM\ meter 
will hold it in place. 

Connect the new switches in* the positions 
Indicated in Fig. 2. These switches should be 
of such lype flint when release! I hoy will auto- 
matically return to normal position, that is, 
with the blade mid one contact closed. Toggle 
or midget Jack switches may lie used, but as 
they do not operate automatically, special cure 
must be taken to always return them to the 
normal closed position otherwise trouble will 
result. If you wish to make your own 
switches see Fig. H for details. The switch 
operates in the same manner as the regular 
Jewell type, a close study of which will reveal 
further details of the Took pin, lock pin groove, 
and operation. I used, for the lock pin, a 
No. IS wire brad forced through a hole (slightly 
smaller) drilled In the push button. The groove 
is .5/."2 in. deep. 

Drill all the holes from the front, If drilled 
from the back, the edges will chip and spoil 
the appearance of the panel. Mark the loca- 
tion of the holes with a soi iber ; use a small 
drill for drilling the guide holes ; replace the 
tester In its case, and using the proper siw 
drill, enlarge all the holes, in drilling the 
holes be very careful, when almost through, 
not to let the drill slam through and hit the 
wires and multipliers underneath the pane], 
1 to fore mounting the switches, solder loads to 
them, as this will be hard to do afterwards. 
Switch No. 1 is mounted at the top of the 
panel In line with the other I>,0. switches. 
Switch No. 2 is mounted at the bottom of 
the panel between the socket and the switch. 
See Fig. 2. 



Providing a lead from the tester to tin 1 
screen-grid tubes in the set is the next opera- 
tion. Kather than have an extra wire loose 
on tin* cable, we should use one of those al- 
ready in the cable. FxamEuutiou of Fig. 2 
shows seven cable-wires, plate, grid, cathode, 
and n light and heavy wire to each of the 
heater prongs. Hy making the following 
changes one of those wires, the light-black 
one, can be used fis the control-grid lead. 

Move the light-black wire from contact No. 
1 to contact No. 2 on the upper section of the 
cable terminal block, Fig. (», Connect contact -« 
Xos. r» and 0 together, drill a hole in the panel 
as indicated. A lead, with a clip long enough 
to roach the cap of a screen-grid tube in the 
tester, is passed through this hole. Tie a kimi 
in the lead to prevent it from pulling out and 
solder the end to contact No. S. upper section 
of the cable terminal block. From this sane' 
contact connect a lead to contact No. 1 on 
switch No. 2. The Inside connections of tie* 
screen-grid lead are now completed. 

The handle of the test ping should be care, 
fully removed from the base by taking 
out the two screws holding it in pine?. Dis- 
connect the wires from the base, making a note 
of the prongs to which they connect, and pull 
the cable out of the handle. About % in. from 
the top of the handle drill hole about 3 id in. 
Into the side of the handle. (See Fig. 4.) On 
the opposite side of the handle fasten a clip 
made of spring brass. Ho careful that the 
screw does not hit the cable. Cut off the raid" 
covering for about two inches and wrap some 
thread around it to prevent further unraveling. 
Take the light-Mack lead which has been dis- 
connected from the heavy one and pass it 
through the now hole in the handle. 

I»ush the remaining wires through the handle 
and connect them to the base in the original 
manner. lie sure that the wires are correctly 
connected and that there is no danger of short 
circuits inside the base. The wire which comes 
(Continued on pane 759) 
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3 Valuable New Books 

Formulas and Recipes 
Radio — Mathematics 

Pn-tr»ntod !n n« ;nv tlini» lir.uid in'\v looks of di- 
vrmiflod nature, whMi arc iiM*t ^luoat ionjj anil 
hirftriHt jv«\ Kuril Unik tun-fully trrats a suhj«*'t 
in full, ami is tircpnred liy an expert in tin held. 
Tin* hooks utv wi»ll written ami thornturhly i Hum rated 
t.t make th** content? understandable. (Jot these books 
|niini|)tl.v — mail coupon helow. 

1. FORMULAS AND RECIPES 
for the Practical Man 
Thin hook luirt Imvii compiled by s. ftcniohuck, a 
well-known author of pr.ietienl hMrm-tional manuals 
in various scientific field*. It is extremely helpful 
ami will show you how to wive money hy niiikitijr in 
your own home, at a fmi-tion of the regular cost, 
ih* 1 hundred and i»u«» preparations which .Von imvr 
buy for use at home or htcdnos. 

ITERE IS A PARTIAL COXTKNTft: 
1. A<)hrsh«'s: Win-*. <>infiil-. 1. < Utilising: Slain Re* 
movers, Wearing. Mrhil rr&fl : < '••lorlnir. Owlizim:. 

IMiKing, foils ho*. 4. Paint-: «'r»lnr«, Slsihu. Varnli>lM»<. 
V (Hasi-Worklne: <'iitilnc. HrUIing. llorlng. Ktehing, KH- 
irriulnir, Wood-Craft : Fltvpronfinir. .\rt<l» proofing. 

Waterproofing, Furntiure I'olUhcs. 7. Inks: Symii.il belie, 
Invisible, Hectograph. S. I'lMtv^mphv : l>e*eloin-r-. Kiuiih 
%hni«, Fixer*. 9. AnTlrt>i]i>4 fur l'ol->on<. Kruiedlts fur 
Hiiro* anil SeahR Id-Info Utui«. In. I'm. ami Ion. 
Manipulation. Handling. Mixing. Tabled of Wi-IkIiK of 
\|.«*isnrt s. t'scful Tables, 

a. FUNDAMENTAL PRINCIPLES OF RADIO 
Radio Simply Explained — its Origin, Nature 
and Functions 

The Iwxdc, written by l.ouis Martin, has ln-en pn- 
panil with special consideration given to young 1 mom- 
l«orn in the radio profesclou, and those who have 
•rained their experience in a haphazard fashion. This 
ratlin primer is a handy fuudameiilnl aid for "cheek - 
iiitf up'* ami systematizing your knowledge of radio. 
Iteirjinllev* nf how much yon know al>ont the subject, 
you should read this book, 

HKRK IS A PARTIAL CONTEXTS: 
Chapter I— I'mulumenl.il. uf Rjj.lio: Klerirhity. Ited-ianr*. 
Hallerit-<. The Majnictii rireiih. The Macnelir Field. In- 
ihietanrc, f"ouden»er<, A T. ('in-uilx. l'rot»a»:at hm of Itadlo 
\V.ue<: r|iai»ier 11— T\w Simple Radio Sei. Slnnle. Two. 
and Three- (Triu It Tuners. The lbittery Set, Vacuum Tubes. 
Ktevtrle Sets, Loud Speakers; Chapter HI — Diagram*, How 
tu Read Them; tliaptvr IV — Amateur* and Uroadcast Sta- 
ll oils. Talking Pictures, Telc\Mun. 

3. ELEMENTARY MATHEMATICS 
for the Technician and Craftsman 

This manual has Ihvii •^iweially prepared for tin* 
.nan who widies to a c* pi ire a working knowledge of 
the elementary piiuHph'S of mathematics. A eom- 
pleto treatnii'iit of the suhjeet U gi\ep n y the author, 
Mr. 0. Shainmark, with «pe«-iul attention to the um- 
uf mathematics in Radio mid nilter teehniral Work 
tor th«.Ne who employ its formulas daily, 
II Kit K IS A PARTIAL TONTLNTS: 
» Aritlmieilr: A Mil Ion. Multiidh atinn, Suhtra<iion. I>1- 
v'-bin. How ut i s,' he<-lmaU; II — I'laMlom, PcrceutaiK'-, 
l alio and ProTMirt hm< ; 111 — f'n«ers and Roots; IV — Ttit- 
firli" S>o|em; V- ---How to Measure Smfares and Volumes; 
M — MathcUMlks for the Manual and Teetitiiral < rafts- 
i'»an: VII— Stieeial Mathetnatlrs for the Radio Teehnician; 
^ III 'Corinaerelal rnleulatlon-, Short-eut Arithmetlr. In- 
i ri'«t fidmilatlnu, DlseouHt-: IX — Weights and Measure*; 
: -I'jieful Tables. 

.Ml our l>ooks ar«- of uniform size, r» \ 0 inches, and 
i oi tain i>4 pa^es. The lx>oks are printed on strong 
I .Jiier with *tilT color.d covers. 

Clip jrwrfj/fli/ Cottpon TODAY! 

PRESS GUILD INC., 16 Murray St.. New York City. ROt> 

Knrlojtfil find $ for which mall me postpaid 

l ' e lollowlng books: 

xo. i □ 
xo. 2 n 

Xo. 3 □ 
?,iU' each. Postpaid. 

Name 

Address 

city and state 



TROUBLE SHOOTING 

t t'oittintnul from 7.»*i 

Now, rofuno tho set to a 1-Vmi ke. station, or 
as near to it as possible, Kemljust the trim- 
mers * m tlii 1 ILK, coiulcnsers, do not lunch 
the trimmer on the oscillator condenser, only 
very slight adjust meiits of the ILF. trimmers 
should he iiecos.su ry here. 

If tho above instruct ions have been carried 
out properly, tin' set should now he in perfect 
nlfciitiiiMit at all points on the dial, and 
changes in the trimmers at tiny point on the 
dial should not he necessary. 

Poor sensitivity on one end of the hand, 
as eoni pared to the other end, or on both 
cuds as compared to tie* middle, is almost 
invariably a sijrn of Improper tracking, and 
can he roirerted hy making the adjustments 
already described. Lack of sensitivity all over 
the hand, proviih-d all other things are con«»ct. 
is usiinlly an indication that the interinedinte 
t ransforniiis are not tuned accurately. As 
already stated, the adjustment of the inter- 
mediates to exactly 175 kc, is of extreme 
import a uce. 

"Kirdics" — sounds like a re^eiiemt jve re- 
ceiver passing stations at various points on 
the hand- are caused elflior by the inter- 
medhitcs lieint; tuned to some frequency other 
than 175 kc.. or by lusutlicient -<elecii\iiy in 
the U.K. tuning cireuits. An easy way to tlnd 
whieli is the cause is to short the oscillator 
tutting condenser, and then rotate tin? dial 
with the volume control turned well tip. ruder 
these conditions, no stations should he heard, 
in fact the receiver should he absolutely silent. 
If stations are heard at some points, without 
the oscillator tube operating, it is a certainty 
thai the Intermediates are not tuned properly. 
If the set is silent without the oscillator 
working, but whistling "birdies'' are heard 
when it is working, the selectivity of the K.F. 
stations Is insufficient. The simplest way of 
correcting this is to use a much shorter an- 
tenna, or to remove, turns from the primary 
of the antenna coll. A very small condenser, 
of the order of ,«i«i05-mf., (a midget variable 
will do I inserted in the antenna b-ad, will very 
often eliminate the whist I. -s without appre- 
ciably cutting down the sensitivity of the set. 

Occasionally, on some supers, there will \yc 
found repeat points about ;*5ti ke. off the 
proper place for a station. Tin re are two 
remedies for this— either those already de- 
scribed for "birdies" f which will usually be 
found on sets having the repeat points i or by 
improving the shiWdititf of the s,.f f r „ m direct 
pickup; as. for example. nioiinJiu- a <el which 
has the chassis unshielded on the bottom, on 
a metal plat.-, so thai the bottom will he 
shielded, ('overin^ the top of the chassis with 
a grounded metal plate, so as to shield tin' 
variable condenser sections and jrrhl caps is 
often very In Ipfut. 

Microphonic audio howls will he found 
troublesome in some imperfect sopors, and 
the builder, naturally attributing it to a bad 
tube, will hunt in vain for the tube that is 
causing the trouble. Actually, tin' howl may 
caused by vibration in the plates of tin* 
variable condensers. It can usually be cured 
by mount in tip. oiiiiiv c hassis on a piece of 
sponge rubber, allowing the entire chassis to 
vibrate, instead of just the condenser plates. 

Some sets will have ample selectivity so far 
as music is concerned, but on a station next 
to a powerful local, the lotnl notes of the 
local will "carry over" with a kind of scratch- 
ing blast. This is a sign that the local is 
modulating a baud more than in kc. wide, and 
Inasmuch as the trouble originate* in the air, 
it cannot he completely eliminated. It can, 
however, be considerably ameliorated by the 
addition of a hand-pass stage iseo Fig, -U ahead 
of the tuner. This will reduce the amount 
of signal from the local that reaches the grid 
of the lirst ILK. amplifier tube, hut will not 
seriously affect the strength of tin- signal from 
the station to which the set is tuned. 

Some sets will he found which Work very 
nicely over a portion of the band, usually the 
hitfh frequency end. hut which stop working 
entirely on other portions. This is caused by 
the oscillator tube having incorrect voltages, 
so that it stops oscillating in sjxus. A check- 
up of the voltages supplied to th<" oscillator 
\ ('untinuct? on put/r T5S) 



He made it himself — easily- 
from our instructions. 





'I SAVED OVER 
am— $200 IN 1931 BY BUILD- 

!■ ING MY OWN TEST EQUIP- 
'H MENT WITH YOUR 
^1 RESISTORS/' 

Excerpt from letter from Serviceman. 

You can do the same. Wtite for FREE CHARTS 
giving complete instructions. Address Dept. C. 

INTERNATIONAL 

II"W ''if* RESISTANCE CO. 

_H^c|^ 2006 Chestnut St., Phila. 

ryy? . ft j and Precision Wire Wound 

RESISTORS 





Service men make $90 to 
$110 extra per month instal- 
ling AMPERITE. Send $1.62, 
to Dept. RC-6 for dealers* 
sample AMPERITE 
and sales helps. 





NEW Radio Handbook 



CONTAINING: 



5"t«r f>ostt*\>*! 



Volume Control Guide. 
Technical Information 
Transformer and Condenser Guide. 
Radio Replacement Parts Catalog. 

Hard to Get Parts — We have them. 
Send us jour repair work for estimate. 

Grant Radio Laboratories 

6521-K South llalsted St., Chicago, 111. 




JEW* 
service MEN 



Get Into this hi it Xew Industry. T#farn by 
(loins praniiral shop work with toot*; «hort 
4i>ur-e: all make*: low fee. Write for Free 
Mulh ttn. KSU. Herkimer Institute of Re* 
friperation, Inc, 1819 B'way., New York. 
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BIG HELP TO 
STUDENT IN 
RADIO COURSE 



Dear Sir: 

1 must confess thai this liook has taken 
die by surprise. I ■ 1 1 ■! not exiiert to receive 
a hook of such splendid material, and so 
conveniently put together; my Ursl Impression 
wa» oiio of admiral lun. Then after bulking 
it over u while J was simply elated to And 
such a storehouse of valuable Information, for 
the price. 1 feel that it is a Rift, nut a 
purchase. 

You will understand what a book like lids 
means to me, when I (ell you that I am 
an active student of the National Itadlo In- 
stitute, and allhouKh the course is comidete 
in every sense of the word, this second edi- 
tion of >our Radio Kneyclopedla will always 
be of meat assistance to me in my study, 
and always, after gradual Ion. I feel that the 
N.R.I, should recommend a copy to every 
student enrolled for a course In Radio; what- 
ever branch the student may want to speci- 
alize In. he will find this volume an asset 
worthy of the highest esteem. 

To me It's worth Its weight In gold; I'll 
NEVER Piirt from It. 

My feeling of satisfaction is such an ela- 
tion, that I cannot thank you sufficiently for 
the valuable volume you have spent so much 
thought and labor in compiling, to put on the 
market at so low a price. Hut I beg you 
to be conlent with my i«*>r expression of 
gratitude, and my si merest wish for an enor- 
tnouR sale of your new edition Radio Ency- 
clopedia. 

BKRT \V. KKLLKY, 
La Lima, Hlnduras, C. A. 



What the New Second Edition Radio 
Encyclopedia Gives You 

It gives you an explanation of even* word used 
In radio. These explanations — or, rather, defini- 
tions— are not brief outline Information like those 
of an ordinary dictionary, but they give in fullest 
detail, and at considerable length, the meaning 
and application of ever)' word, phrase, general and 
$[«clal term used In the science of radio. They 
are written In plain, everyday English, easily 
understood by anyone. 

Practically every definition in the book Is Illus- 
trated by drawings, photographs, diagrams, or 
charts. All you need to do is lo look up as you 
would In a dictionary, the wort I or phrase about 
which you are seeking Information. Furthermore, 
each page is key- Indexed, for greater convenience 
and speed In locating any definition. AH the Sub- 
ject-Matter Is Arranged In Alphabetical Order. 

This greatly enlarged Second Kditlon Radio En- 
cyclopedia Is an absolute necessity to everyone in- 
terested In Radio. It answers all radio questions, 
increases your knowledge and saves your time. It 
<wers even - known radio problem, and la a gold- 
mine of practical Information for every radio man. 

2,201 RADIO DEFINITIONS 
1,233 TECHNICAL ILLUSTRATIONS 
34 TABLES AND CHARTS 
24 PAGES OF APPENDIX 
Red Morocco-Keratot Flexible Binding 
Printed on strong ledger paper, Loose-Leaf 
Arrangement 




S. G E RN SB AC K CORPORATION, 
98 Park Place. New York, N. V. 

Send me one copy of the new Second Kditlon 
S. <>em«hack'» Radio Encyclopedia. 1 enclose here- 
with $3.9R. check or money order preferred, 
(Foreign and Canada, add 35c extra for postage, ) 
Money refunded In full if not satisfactory. 



Name .. 
Address 



City State. 

HC-632 



DRY ELECTROLYTICS 

{Continual jtum />«f/c 740 l 
prevents ti flow of current from the alum in urn 
to the rUrtrolyto, The tftvnt rapacity of tin* 
Hrctno.vtir i-oiulonsor is (hit: primarily to the 
microscopic thinness of Hie jras film, which 
a*-ts as a illeleet rie just as the paper or mica 
docs in ordinary condensers. The greater the 
atva of ihe active electrodes the higher the 
rapacity. 

It should ho noted carefully that the electro- 
lytic condenser must he * poled" properly in a 
rimiil. with the aluminum anode always con- 
nected to ihe positive side. If the connect ions 
arc reversed and the aluminum anode made 
negative, the oxytfen is attracted to the cath- 
ode, which, having no pi irons coating to hold 
it. allows the gtis lu escape out into the air. 
Current Hows through the cell and the capacity 
effect is not produced. 

When an elect mly tie condenser is used as 
part of the liher system of a "K" power paek, 
the transient A.l\ from the recti tier naturally 
tends to break down the Him. hut the 1M\ 
component is so much larger that it coimternets 
this action. 

lu the "dry" electrolytic condenser, the 
anode and the cathode, in one representative 
make, take the form of long strips of aluminum 
foil (one pure, the other slightly less sol, sepa- 
rated by larger strips of cotton cloth soaked in 
electrolyte. In the Concourse condenser, illus- 
trated in Fig. :i. the electrolyte is ammo- 
nium borate or phosphate dissolved in glycer- 
ine and gelatine. The glycerine, being hygro- 
scopic, absorbs amis hire from the air and keeps 
the active electrolyte properly moistened : it 
lots no effect itself on tin? electro-chemical ac- 
tion of the condenser. The mixture has u 
jelly-like consist eiicy, which is carefully ad- 
justed during manufacture so that it is neither 
too thin nor too thick. It is thin enough to 
be absorbed by the pores of the cotton, but too 
thick to run out of the container. It is not 
affected by vibration, ami the condenser is 
therefore ideal for automotive applications. 

Presides the area of the plates, the capacity 
is determined by the forming voltage, The 
same condenser formed at otM) volts to have 
a capacity of 10 inf. will have lit) inf. if formed 
at 2r>0 volts. The permanency of the oxide 
cuating in the Concourse condensers is insured 
by slow ami gradual forming, which takes about 
ISO hours. A peak voltage of tloO is allowable 
for short periods at a temperature not exceed- 
ing 12.1 degrees Farenheit. The normal high 
working voltage is from I»r»U to 4T»0. with the 
temperature not above liJO or 140 degrees. 

One of the interesting nnd less known facts 
about "dry" electrolytic condensers is their re- 
action to temperature changes. Low tempera- 
tures, from zero to .'10 degrees below, reduce 
the effective capacity about 40% below the 
rated value, but this loss is only temporary and 
the full capacity is restored when the tempera- 
ture returns to normal. Another fact not gen- 
erally known is that the capacity of a con- 
denser of this type may be increased if the 
working voltage is below normal. For Instance, 
if a condenser is formed at o00 volts and has a 
capacity of 1-mf.. this will increase in time as 
much as 00 '/ t if it is used continuously on SOU 
vulls. 

Capacity readings can be made on "dry" elec- 
trolytic condensers in the same way as ou 
paper condensers, Leakage current, which HoWs 
in spile of the theoretical barrier of the gas 
(ilia, can be measured with a milliammeter ami 
a ft HO- volt I>.1\ source. The normal leakage 
current per inf. varies from .0i:»-nm. for the 
:n in- volt condensers to .1-iua. for the 500- volt 
sizes. 



TROUBLE SHOOTING 

{Continued from pu<jc 7.">7) 
lube, ami the correction of these (if incorrect) 
will usually lix the trouble. Sets using dy na- 
tron oscillators are particularly subject to this 
trouble. In this case, trying out several tubes 
will result in one being found which will 
work properly over the whole hand. Many "J4 
tubes will not oscillate at all as dymitrons, 
although they will function perfectly as de- 
tectors; and almost all tubes, so used, require 
very accurate settings of the screen and plate 
[Continued on iw'jc 701 > 
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New Television Receiver' 



■yjMKLY developments tn radio's latest wonder, 
1 Television, are published In every Issue of 
TKLKVIS ION X K \VS Mr, II u go < I e m si >a« k ' s la I - 
e»t magazine. Itaidd advancement In this art 
today U becoming a repel It Ion of the radio 
cycles of >ears ago. Dally broadrasts are he- 
mming mote numerous and experimenters are 
following In quick order In building television 
sets for expert mental purpose*. Foresight of its 
development ean be seen by the pioneer* of 
radio — they are equipping themselves now with 
television experience. 

The art tiles published In TKLKVISIOX NKWS 
are of primary Importance to experimenter?. — 
they sire simple In conn ruction, Understandable 
ami replete with diagram-, photograph* and 
illu Arat iuns. 

Interesting Articles in the Current Issue 

Latest Developments In Tatlioile Hav Tubes, 
Who Will Pay for Television V 
Hulldlntf a Tract leal Television Receiver. 
Theory and Application of Tolor Television. 
Scanning Frequencies for t'alhode Ray Tubes. 
5 to 10 Meter Super- Regenerative Television 

Receiver. 
Uetter Optic* for Lens l>l<cs. 
Constructing Your Own I .ens Dise. 
Crystal Octet tori for Television. 
Television Course. 
Digest of Television Patents. 
La> out Data for 120, Ho and GO Hole Discs. 

SPECIAL OFFER COUPON 



TELEVISION NEWS RC-ti33 
100 Park Place, New York. N. Y. 

f I As per your Special Offer, I enclose here- 
vi hh $1.2.' (Canada and foreign $1.50 1 for which 
enter my subscription to TKLKVISIOX NKWS 
for One Year. You will also send me FRKK the 
last two Issues. I understand that the regular 
rate for such a subscription Is $2.00. 

T 1 Mall me a sample copy of TKLKVISIOX 
NKWS for which 1 enclose 10c (U. S. Stamps 
or coin accepted). 

Name 

Address 

City State 
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THE JEWELL 199 SET ANALYZER 



(Continued from payc 75 G) 



through the side of the handle now run- 
mvted to the Hip on the other side of handle. 
Kitf. 4 shows details. 

This completes the connection for the srwn- 
Krid tubes. When making tests, the cap in the 
set slides under the clip on the" t«\st pfitK and 
the cap on the tester provides connection to 
the tn he in the tester. Wrap some tape an mini 
tin* clip on the plug handle so as to prevent 
shocks if your hand conies In contact with 
the shields. 

You arc now ready to connect the switches. 
As one connection is already made to switch 
No. !!, start with that one. (Sec Fiir. 7.) 
t'nsolder the wire connected to O on M4 and 
connect it to contact No. 'A tin switch No. *J. 
As the position of the multiplier contacts may 
not he the same 011 all testers, it is hest to 
trace this lead. Reference to Fiir. 2 will show 
that it connects 10 one side of the. irrid test 
switch, to the negative post of the -l.o-volt test 
hat t cry and 10 contact No, lower settioii of 
I he cable terminal hlock. Connect t'l on M l 
to contact No. or switch hladc of switch 
No. 1!. Connect another wire from CI on M4 
to contact No, 1 on switch No. 1. I'nsoldcr the 
wire connected to oonta< t No. 7. upper section, 
ni I do terminal hlo«k and connect it to contact 
No. - on switch No. 1, which is the switch 
hladc. Connect contact No. *.l on switch No. 1 
io contact No, 7, upper-section of cahlc terminal 
hlock. 

This completes the rehuildiug of the tester. 
The engraving can he done with a sharp pointed 
instrument and engraver's wax or white lead. 

Switch No. 1 is marked :Vmi\\. ^.'5. & <•'.<!. 

Switch No. *2 is marked "oV.. t'.fl. 

If push hut ton type >witch<s are Used, mark 
the hui ton with a line parallel to the lock 
pin in the same manner as the Jewell switches 
jir> marked. 

Kef ore replacing the tester in the case, clean 



ii carefully to remove all dirt and solder that 
may Inter get into the switches ami cause 
trouble. 

The pentode adapter is easy to make. Two 
1'Y opc tube bases and two Pilot No, 1! 1 r. 
Mihpanel sockets are needed. Cut off the tube 
base x /z in. from the bottom. l>rill a hole 
in the center of the tube hase large enough 
to pass a ti/.'JH in. machine screw, I M ill ;i 
hole in the side of the tube hasi\ opposite tin* 
Cathode prong, large enough to pass a lead 
through. Cut off the prongs of the sockets 
leaving just enough to solder a connection. 
Vsc insulated wire for connections. (See Fig. 
r» for details.) 

The changes made do not effect the normal 
operation of the tester except when testing 
"NO type tubes. Current can now he tested in 
both plates. Test tin' current in one plat-- 
in the usual manner. To test the other plate, 
press the •":HHJV.S.G." button and the *ir«o 
MA." button. 

Testing Tubes 

Test plate and filament voltages as usual; 
plate current as usual, if the screen-grid volt- 
age is less than volts press the 1>.1\ "Rev." 
hut ton and *'7oC Volts" button. If it is more 
than 7o volts, press the **:»00V,'* and "Date 
I WOW buttons. Screen-grid current can be 
tested by pressing the "SOOV.S.t;," ami the 
•"1." MA." buttons. Kor control-grid voltage, 
press the •'75V.C.ci/' and -75C Volts" buttons. 
For tube test, press "MA/' button, connect a 
lead to the :{<)0V binding post and touch It to 
the cap of tube. 

Place the adapter with the long lead on 
tin- test plug and fasten the lead to the clip 
on the handle. The adapter with the short 
lead is placed in the analyzer socket ami the 
lead connected to the sereen*grid lend on the 
analyzer. Test plate and 1 1 lament voltages as 
usual. 



POWER FOR THE S. W. CONVERTER 



{Continuot fr*:m uuge 7o9) 



. urri-nt. in amperes, will be , or 0.10 (ap- 

110 

proviiuaiely i t or 100 ma.; the seeoiidary cur- 
rent in amperes will l*» 1! x 1.7." «u- :>.."iO. 

In order t«» pass 10O ma. through the "'choke" 
«iiiding at 110 V.. A.C., It will be necessary 
i-i n'move many turns before the impedance of 
the .Mill is reduced to the correct value for 
UM- as the transformer primary. The right 
way to do this js to remove several hundred 
i urns (several layi-i's), reassemble the choke, 
iii«I put 110 volts across its terminals, meas- 
iriua the current How by means of an A.C. 
millia tumeter. Since extreme accuracy is not 
required, it will only take aboui two trials 
to obtain the right number of turns for a cur- 
rent tlow of lor* to 115 ma. 

llavinu' cstaldished the correct impedance for 
tin- primary, we are ready to start on the 
secotida ry. 

Finding Secondary Turns 

If we only knew the exact number of turns 
in the primary we could easily calculate the 
number of turns In the secondary. This, how- 
ever, is unknown, and in order to lind the 
number of turns on the secondary, the writer 
used the expedient of winding over the pri- 
mary a "test secondary" of 100 turns, and 
measuring its voltage. 

With this data on hand, the number of turns 
in the "primary" was calculated as follows: 

i:i x ion 

K2 

Wheiv XI ™ number <»f turns iti the choke 
coil or 'primary" ; 

Kl = 1 10V. A.C. ;* 

K- = secondary voltage ioli>ervedi. 

Knowing tin- numlM>r of turns in the pri- 
mary, i hi- number of turns in the secondary 
equals 

•J.o x XI 

X'J 

110 



The next thing is to disassemble the choke 
unit, soldering leads to the two ends of the 
coil. Xow tightly wind at least two layers 
of varnished cambric tape, or even ordinary 
friction tape over it to prevent a short circuit 
h' twecn this "primary" and the secondary. 

The wire for the secondary should be X«i. 10. 
or even Xo. 14 A.W.<i. enameled or eolioii- 
covered copper, although ordinary "bell"' wire 
may Ik- used. 

Now wind X2 turns over the primary: and 
solder lends to the resulting secondary. Place 
over this eoil enough tape to keep the see- 
on. buy from touching the iron laminations 
when they ale rea»euihled. On account of 
the removal of many layers from the choke, 
there will be space for plenty of IU|k.\ 

Reassemble the new transformer, tighten thr 
ffnutf tti'ii'HK to keep the cure from vihratiug. 
con nee t the primary cord and plug, and the 
transformer is ready for use. 

The operation of the s««t is wry simple, and 
by turning off the filament switch on the short- 
wave set you also disconnect the gaseous-rec- 
tifier tube; as there is no load on this tube, 
it will be inoperative even If there is an alter- 
nating K.M.F. between socket connections l'i 
and I'-. 

With few exceptions, no data is given on 
the various units used for the construction 
of the short-wave receiver, as tills article is 
primarily intended to show the method used 
in obtaining the high-tension voltages from 
the power transformer in the broadcast re- 
ceiver: the construction of the lilaniont trans- 
former: and a few of the other features — It 
is not intended to describe the construction 
of a short- and long-wave combination. 

ILuho-Oiiaft readers tr.ay find this informa- 
tion on a practical method of obtaining high 
voltages without the use of another trans- 
former useful for other purposes, without re- 
ducing the efficiency of the broadcast radio set. 



A New Service Kit 

AMD A NEW SERVICE 

Resistor Assortment 
of one or two watt 
Metallized Iterators. 
Pliy two tonmjla- 
< i nit lined In eailr 
Handii»ak make |hj 
■dole l»undr< d» i 
additional resistance 
values to meet <viry 
e m e r K « II <-y „ $1.00 
i.yneh lte>Utor IU- 
ld (■ t-iiK-nl Manual 
FREE with each 
itaiidipak, 



To Servicemen* 
I Watt Handipak, 
List $3; Your 
Cost, St 80. 2 
Watt Handipak, 
List $4: Your 

Cost. S2.40. 
LYNCH Resistor 
Replacement 

Manual i-aii be 
tuiiKhl fur $1.00. 




Send order today for Handipak. Including the 
Manual, or writ* for FREE RMA Color Code 

Card and new. complete catalogue. 
LYNCH MFG. CO., Inc. t 1775-RC 8Vay., N.Y.C. 



A NEW 

Money Making 
FIELD 

TiulaTiiurterjus RECORDING 



Make records of radio programs, banquet 
speeches, weddings, social functions, political 
meetings, singers, orchestras, etc. We carry 
a complete line of studio and portable re- 
cording equipment, also complete line of 
parts for home assembly. 

Write for further information. 

Ampec Engineering Laboratories 

135 Liberty St. -:- New York, N. Y. 

NEW 1932 HAND- 
LAPEL MIKES 

No. 306— Single Tut ton $5.00 
No. 501 — Single Button 10.00 
No. 503 — Two Button.. 15.00 
umJ 15 other types for 
every occasion. 
Also Direct Manufacturers of 
Amplifiers, Horn Units, 
Trumpets and AM 
P. A. Accessories 
Send for Catalogue RC Now 

MILES REPRODUCER CO. 
26 East 22nd St., N. Y. C. 




CATHODE RAY TELEVISION 

Nmi -technical, non-matticmailral course of Instruction 
by r»HTc^|nni.lcPrc In 10 IcsoiK by Arthur 11. Iluiiormt. 
hi-tnulnr in TcleUtlon for the Extension DM»lon 
of the t'liKcrslty of California. Any raillo man can 
un'lcwantl It. The courw costs only $10.00. Fire 
itollura brlnm you the flrit live lesson*. Knrull now. 
t\i Miotic Hay 1Ylc\Ulon 1< nenv oil the air. It has 
moiutlonlxeU the art. A HT I It'll II. ll.\LLOK.\N, 
13U Pac-llie lUdg.. San Kram-Ueo. 



SHORT WAVE converter 

SUBMARINER $12*° 

ACROCYCLE 

OSCILLATOR $ 17 5 ° 

AUTO-DIAL (Auto Radio) 340.00 
Send for Free Circular 
J.M-P MANUFACTURING CO., Inc. 
3355 Fond du Lac Ave. Milwaukee. Wis. 




RADIO PHYSICS COURSE 

by Alfred A. Ghirardi . . $3.50 
RADIO SERVICING COURSE 

by Ghirardi & Freed . . $1.50 
Send for FREE Circular at once. 

The Radio Technical Pub. Co. 
80 Fifth Ave. RC-6, New York City 
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SHORT WAVE CRAFT R<'-<Tj 
96-96 Park Plice, New York City. 

I enrlose hemvtth ftftjr C<lo> cents for wbteh | 
pirns** >entl me a row of your hew nwik HOW • 
TO ItriLI) AND OPKKATK SHORT WAVK I 
KKc'KIVKltS. (Semi money order, eheck. cash. I 
or tuw V. S. Stimhs. Keglsier tetter if D I 
contains currency or stamps.) 

I 

Name * | 



Address 



I 



City and Slate... " 



/ received your book, **How to Build and Operated 
Short Wave Receivers." I am very pleased withm 
it, as I believe it is the best book that has 6 eon J 
printed on short ware work. It is invaluable to 
builders of Short Ware receivers. Worth many| 
times the price, my candid opinion. 

E. H. BLADES, 
Radcliff, Alberta, Canada, 



THE greatest book of its kind ever published. 
HOW TO BUILD AND OPERATE SHORT 
WAVE RECEIVERS is the best and most 
up-to-date book on the subject ever put between two 
covers. 

The book has been edited and prepared by the 
editors of SHORT WAVE CRAFT, and contains a 
wealth of material on the building and operation* not 
only of typical short wave receivers, but short wave 
converters as well. 

Dozens of short wave sets will be found in this 
book, which contains hundreds of illustrations; actual 
photographs of sets built* hook-ups and diagrams 
galore. 

WE SAY — AND REPEAT IT— THAT NOTH- 
ING LIKE THIS HAS EVER BEEN PUBLISHED 
BEFORE. 

The book comes with a heavy colored cover* and 
is printed throughout on first-class paper. No ex- 
pense has been spared to make this the outstand- 
ing volume of its kind. The book measures 7% x 
10 inches. 

This book is sold only at such a ridiculously low 
price because it is our aim to put this valuable 
work into the hands of 50*000 short wave enthusi- 
asts during the first few months of 1932. 

Published by the publishers of SHORT WAVE 
CRAFT magazine. This alone will be your guarantee 
that it is a really worthwhile publication. 



We know that if you are at all interested in short 
waves you will not wish to do without this book. It 
is a most important and timely new radio publication. 

76 Pages — 250 Illustrations — Stiff Paper Covers 



NOT SOLD ON NEWSSTANDS 
Mail Coupon At Left! 



CLASSIFIED 
ADVERTISEMENTS 

Advertisements in this section are inserted at the cost of ten cents per word for each 
insertion— name, initials and address each count as one word, (ash should accompany all 
classified advertisements unless placed by a recognized advert i si up agency. .No less than 
ten words are accented. Advertising for the July 19.U issue should he received not later 
than May 9th. 



CHEMISTRY 



HF.COM E TRAINED CI IF. MIST. Thousands of 
opportunities— fascinating career. Learn at home. 
( omplete experimental laboratory outfit given. 
Write for hig free hook. Chemical Institute, 
IV Park Place. Dept. RC, New York. 



INVENTORS 



PATENT YOCR INVENTION: Send for FREE 
book, "How to Obtain a Patent." and "Record 
of Invention" blank. Consult us ahout how to 
protect your ideas. Victor J. Evans & Co., 630P 
Victor Iildg., Washing»cii. D. C. 

RADIO INSTRUCTION 



LEARN Radio, television and talking pictures 
in Canada. Day. evening and home study classes. 
Free scholarship and trip to Toronto, all ex- 
penses paid. Booklet on request. Radio College 
of Canada. 310 Yonge St., Toronto. 



RADIO 



t"t ftflft W,LL BE PAID TO 
>D,UUU ANYONE WHO 
PROVES THAT THIS IS 

not the actual photo of myself 
showing my superb physique 
md huvr the Uoss System has 
increased my own height to 
6 ft. 3 3-4 Inches. Hundreds 
of Testimonials. Clients up 
to 45 yean old gain from \ to 
6 inches in a few weeks 1 




First 



N» Ap>Uafttn~No Drat*— Nt Dietlnf. R0S* 
SYSTEM NEVER FAILS. Fee Ten Dollars Com- 
plete. Convincing Testimony ami Particulars 6 
cent stamp. "Allow lime for reiurn mail? acmsi 
the Atlantic/* 6. MALCOLM ROSS. Height Specialist, 
Scarborough, England, (P. 0. Box 15). 



GUARANTEED "Pocket Kadio." $2.00. Catalogue, 
10c. Neil Tasker, Shamokin. Pennsylvania. 

TRANSFORMERS (Radio Power) rewound, spe- 
cial types made to order. Supreme Radio Labora- 
tory, 16 Fulton Avenue, Rochester, X. Y. 



SERVICE MEN, ATTENTK )N — Speakers re- 
wound, magnetized, repaired. $2.00 to $2.75. Com- 
plete Power Pack Service — Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
Cua ran teed. Clark brothers Radio Co., Alhia. 
Iowa. 

Gl/ARANTEED MICROPHONE REPAI RS— Any 
make or model— 24 hour service. Stretched dia- 
phragm doiihle button repairs, $7.50. Others 
$3.00. Single button repairs, $1.50. Write for 
19.12 Catalog with diagrams. I'niversal Micro- 
phone Co., Ltd., Ingle wood. Calif. 



BACK ISSUES 

of Rauio-Craft can be had at the 
price of 25c each. Address 

RADIO-CRAFT 
98 Park Place New York, N. Y. 



SERVICE FORUM 

it'oiitimtnl from /»(</<' 7o4) 

copies of "KjhIIu l"«r All" arc available at the 
present lime, nevert heless tin; hook is being 
reprinted in revised form mid will he announced 
shortly. — Kditur. \ 



"LICENSED BY " 

Ktli tor. R.uuo-Cimit : 

lmn't yon think ir is a (rime to let these 
"Shunts Hirds" put a big ad in a city pub- 
lication that has a small "Licensed by" and 
a large **KCA" printed in one-inch type, fol- 
lowed by a picture of a midget and a price 
tag of $1T.1C? 

The people surely fall for that "line** and 
how, 

I am just a small-town radio dealer and 
Service Man, so maybe I don't know all 1 
should. I handle two standard lines. (Jraybar 
and Silver Marshall. 

The other day n fellow came In to look at 
a small Crayhnrretc Model 4. lie asked the 
price and I replied that it was $:J7.o0. lie 
looked anmnd a while and then said, "Well, 
I guess 1*11 go to the ejty and get one of those 
SI.s.Po UCA's.** I replied that there was no 
Ut\\ set selling for ylx.lio. I'poii quest lotting 
him further. I found that it was an »*UCA 
Licensed" set, 

When I explained that nearly cvrrit set is 
1 joe used by RCA whether it be an "A.K.", or 
*'l{est Ever." lie began to see light. I made 
the deal, hut if 1 had not spoken to him, he 
would have bought the cheap outfit. 

What do other radio men think of this? Of 
roil rse, there may be some that have these sets 
at bargnln prices, that think this type of busi- 
ness is O.K.. but those that have a standard 
agency for a well-known set will agree with 
me. I am sure. 

1 have unloaded now. Will yon please pub- 
lish this letter so that I may know what other 
dealers think? 

II. D. Mir.KTK.tD, 

(The question raised by Mr. Mllstead is n 
rather moot one. Here in New York City, 
where eoinpotition Is the splee of life, price- 
cutting is an everyday occurence, and no one 
seems to mind It. not outwardly, at any rate. 
The answer seems to be nothing more than grit- 
ting one's teeth and meeting the competition. 
If competition can't be met. then you're out 
of the running. — Kditnr.) 



A TIMELY QUESTION 

Kflitur, n.\Dio-Ci:.\KT : 

The inquiry that I am going to make will 
doubtless interest many aggressive radio 
technicians. 

For the last five years. I have l>een cm- 
ployed by a prominent manufacturer, starting 
in the factory and subsequently, having quali- 
fied myself through training, being transferred 
to technical work in the laboratory. A few* 
months ago I was the victim of a 75 percent 
red ne Hon in the technical force, due to an 
unexpected decrease in product ion. 

Now I desire to enter Hie service field as 
an independent, and would like to have your 
advice on the best procedure. ] have both the 
practical n ml technical knowledge of current 
receivers, having previously been employed in 
serviee work. P.y reading lt.u>io-f it.\FT monthly. 
I have found that you have been of assistance 
to other readers in similar enterprises, there- 
fore I consider you one of the best sources of 
information in this matter. if you consider 
my query benolielnl to others, von mar publish 
this. 

A. J. Omck. 
4:\S2 MamtyuitK' .Irr.. Phlla., 

It is difficult to answer this query in a short 
paragraph and therefore Mr. Oliek is referred 
to one of our hooks "Mow to Hceome a Radio 
Serviee Man." — Ktlitur. > 



ADDRESS CHANGE 

The replacement pints and service depart* 
tnent of the I*, runs wick Radio I Hstrlbuting 
Company has been taken over, according to a 
reeent announcement, by the newly-organized 
Cnited Radio Serviee with offices at 1119 West 
Fifty-fourth Street in New York City. 
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USING THE V. T. VOLTMETER 



(Continued from paye TIO) 



iwunlly adjusted to 1, volt. 

After tlic input voltn^c lias I icon measured, 
the switch is shifted to position li ami tin 1 
Milui^t* across tin* sivtnuliiry of the coupling 
0«*viri' is ttU'iisurcil. The frri|ili»iir.v rluuit<'t<T- 
ist it* of i lie cHiipliii}* ilevite mn,v Ih» determined 
h.v plotihi*; the applied input -fpMnieiie.v tipiitisi 
tin- output vnltiijrc keipiui; the input volinp* 
into tin' device at :i rouMtiint value. I Miring 
thi* miirse ■ if the measurement, tin* input vult- 
ure should be elierked from time to time. 

Loudspeaker Response Characteristics 

Loudspeaker response cha met eristics may be 
determined |>y usitu the set-Up given ill Kitf. S, 
In addition to the amplifier iioriiially used to 
supply the speaker, an additional amplifier is 
required. Tliis amplifier is used t» strengthen 
the feeble currents puked up by :i microphone 
plneed at a suitable distance from the loud- 
speaker. 

The V.T. voltmeter is arranged in eonjunc- 
thm with the iO\l>.T. switch, as shown in 
the schema tie. in order that the volt aw applied 
to the speaker may be kept at a constant value, 
as well as providing a means for measuring 
tin* output of tlie microphone amplifier. 

In order that some degree of a ecu racy may 
he obtained in this measurement, it is necessary 
that the microphone am] its amplifier lime as 
near a flat frequency-characteristic as possible 
frum approximately to IM.ooo cycles. In 
addition, where greater accuracy is desired, it 
is advisable to phue both the speaker and ihe 
microphone in a large cabinet or small room, 
whose walls have been lined with sound ab- 
sorbing material. 

The characteristic of speakers are usually 
plotted on logarithmic paper, frcuucticy against 
Voltage pickup. As a rub-, the measurement 
is only comparative, unless the operator knows 
the frequency characteristics of the measuring 
Jippuratus and of the room in which the speaker 
and the microphone is contained. 

Phonograph Pickup Frequency 
Characteristics 

In measuring the characteristics of phono* 
graph pickups the setup as given in Fig. G is 
used, with the exception that standard-fre- 
quency records are employed instead of the 
a u dio- frequency oscillator. 

The standard-frequency records are rated in 
decibels gain or loss. Inasmuch as the input 
voltage will 1*4' known, it is not necessary to 
try to measure the input of the pickup, which 
at best, is a complicated procedure in itself. 
The p.r.h.T. switch Is therefore eliminated. It 
may be necessary, however, to use a similar 
arrangement in order to switch in the ampli- 
fier stage of the gooseneck V. T. voltmeter, 
when desired. The gain or loss in decibels is 
determined in the same manner as described 
under Audio-Frequency Gain Measurements. 
I\E.C. Frequency Characteristics 

The set-up to del el' mine the frequency char- 
acteristics of photoelectric cells is the same as 
used for loudspeaker response' measurements, 
Fig. S, with the exi option that a suitable neon 
lamp is used instead of the loudspeaker, and the 
photoelectric cell to be measured is substi- 
tuted for the microphone. 

Measurement of Modulation Percentage 

The percentage of modulation of a trans- 
mitter or modulated oscillator may be deter- 
mined by many different methods. The method 
described here is simple and has an accuracy 
of 5' /f ' which is sufficient for ordinary purposes. 

The J. U.K. definition of percentage modula- 
tion is the ratio of one-half the difference be- 
tween the maximum amplitude and the mini- 
mum amplitude of the modulated wave, to the 
average amplitude (expressed in percent i. As 
the modulated current amplitude will vary 
above and below the unmodulated radio-fre- 
quency amplitude by equal amounts (when of 
sinusoidal wave form) the percentage of modu- 
lation may be calculated from the following 
formula : 

1m — It 

lVrcent modulation X 100 

Ie 

Where the peak K.F. current, when modu- 
lated, is expressed as Im, and the peak U,F. 
current, when unmodulated, is expressed as Ie, 



The set-up for the measurement is given in 
Fig. i». The pickup inductance of the V.T. 
voltmeter (Li may he two or three turns of 
heavy insulated wire coupled to the plate in- 
ductance of the oscillator to be measured. The 
condenser l and the inductance together 
with the |on*ohm resistor K comprises a reso- 
nant circuit that is tuned to the frequency of 
the oscillator to be measured. The current 
through If is calculated ill when the oseil- 
lator is modulated, and when unmodulated. 

Measuring Iron-Core Inductances 

In measuring the inductance of iron-core 
coils, it is quite often desirable to know the 
inductance when direct current is circulating 
through the circuit in addition to the alter- 
nating current. The setup given in Fig. in 
provides a means of measurement whereby tin* 
inductance may be measured with only .\A\ and 
with both A.C. and I>.t\ circulating. 

To measure the inductance of the choke with 
•only A.<\ through the circuit, the 1>.1M».T. 
switch is set to the A.<\ position and the S.I\- 
H.T. switch set to position 2. The voltage drop 
across tin- Ititi-oluu resistance 11 is now deter- 
mined by the V.T. voltmeter. Having deter- 
mined the current flowing through the circuit, 
and knowing the A.C voltage as indicated by 
YM, tin- impedance is determined by dividing 
the voltage by the current. The inductance 
may mm- be calculated by the following 
formula : 

Z» — (KL -f Him-' 

Inductance tin henries i = 

x frequency > s 

In tin 1 above formula the term \t\ 4 is given: 
it is the lu\ resistance of the choke and may 
he determined by any convenient method. 

To measure the inductance of the choke with 
both IU\ ami A. <\ through the circuit, the 
inductance is tir>t measured with only the AA\ 
as described above. After the A.t*. current 
and voltage of the circuit have been determined, 
the S.IU'.T. switch (S\V.2i is set to position 1, 
and the equivalent indication on the V.T. 
voltmeter determined with the in mf, condenser 
in the circuit. This indication is recorded as 
being equal to the previous determined voltage 
drop across the resistance It, 

The primary of the transformer is now 
opened. SW.l is set to the In* position, having 
SUM' on posh hut 1, The potential of the tapped 
battery *T»" and III are \arjed to give the 
desired IU\ through the choke. The current 
is indicated by a suitable lu\ mUUammetcr MA 

Tin- transformer primary switch is next 
closed, the resistor in the primary circuit of 
T is adjusted until the indication of the V.T. 
voltmeter is the same as the value recorded in 
the tirst steps of the procedure, when the 10 mf. 
condenser was placed in the circuit. Now not- 
ing the new voltage value on VM, and the 
V.T. voltmeter indicating the same voltage 
drop, as was obtained without Im\ through 
the choke, the operator may calculate the im- 
pedance as for the A.r. measurement. From 
the impedance, having previously determined 
the f>.<\ resistance of the choke, the Inductance 
in henries may be determined by the same 
formula. 



TROUBLE SHOOTING 

(Continurtl from paye 758) 
voltages to oscillate over the entire band. 

Occasionally, a set will be found which has 
perfect quality on full volume, but when re- 
duced, the quality "goes to pieces." If this 
is the case, examination of the tubes will prob- 
ably disclose a "24 in a socket whore a '35 
or o| should be. Proper placement of the 
tubes will make this right. This trouble applies 
to T.R.F. sots only; the use of a '1'4 in an 
amplifier socket In a set built for the mulii- 
mit tubes will invariably produce this phe- 
nomenon. 

No reference has been made here to account 
for poor results due to improper connections, 
wrongly placed parts, or similar troubles which 
would apply to any receiver. It is presumed 
that the correct hookup has been followed 
throughout, ami the receiver is free from all 
defects in wiring, parts, or similar mistakes 
on the builder's part. 




CLAROSTAT Replacement Volume Controls are 
"Custom -Made" to exactly suit the receivers for 
which they are offered. Not a makeshift job 
lot idea. 

The resistance, taper, shape and shaft are made 
according to the proper specification*. 

There is no delay in installing them. There are 
no comebacks when you use CLAROSTAT products. 

See the new CLAROSTAT CONTROL HAND- 
BOOK AND CATALOG for 32 pages of dope for 
service men. Send for your FREE copy. 



CLAROSTAT MfcCo. 

iAW87 N. 6ThST.Bkl.YN. NY. 



ANNOUNCING 

We Are the Only Authorized 
Exclusive Service Bureau for 

§E It V I V E REPL P ^ ENT 

We carry a complete stock of parts for 
all Brunswick models. Write for free 
parts list. 

UNITED RADIO SERVICE 

619 West 54th Street New YoHc. N. Y. 
Big Discount to Dealers and Servicemen 



power Gene 




FOR SHORT WAVE 
BROADCASTING 
Reg. Price Was $75 

f S (7<n jumtT gen- 
erator fur radio irtns- 
iii In nin tii In Wi i - 
ikurtiou*e Meal for 
Anuti u r l',n>.idi listing 
Limited niuntit> |iur- 
i ha^ed frum I 1* *Jov_ 
Signal t'urpv 23u to 

' tiis 2i»H wutt*. no Volt TVP.M 4300. Tan be 

iiMinvneil ilireii. hell driven or wind iirooelleil for Aero- 
plane*. Ctuiranteed new and mrfeit. Worth $7," 1)0. but 
uhlle Ihry la«l. mily $4.95, i>lu* dilppbiK ilmrcei. Send 
ihvik or muot'V order. 

NATIONAL JOBBING & EXPORT CO. 
109 W, Lake St. Dept. 186 Chicago. III. 



Knowledge Pays Big 

We te.iHl von how In Imild *nd derate Radio 
Treasure Finders and how to haute Metal* I'mler- 
wround Fascinating, Silenilfh. Aeeurale. Full 
iltlaib fur '2c stamp —Write TODAY. 
Exchange. P D. Box 607- W El Monte. Calif. 



Every Service Man Needs 
The ELECTRAD Resistor 
Replacement Hand Book 

Write Dtpt. n»v«wi,^ vtM 

rc-6 tor ELECTRAD 

Details 1 r 
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Build Your 
CUSTOMERS 

% Revolutionary 

STENODE 



A 

I 




STENODE selectivity 
curve makes 1 0KC selec- 
tivity, so-called, look like 
broad tuning. 

STENODE selectivity is 
compared, at left, to that 
of ordinary receivers. All 
background noise is con- 
tained in outer curve. 
Stenode's curve, shaded, 
contains but 1*10 the 
total noise. 



STENOTUBE. Only one 
required in each Stenode. 
This heart of the Stenode 
circuit consists of a quarti 
crystal ground to 1 75KC 
frequency and mounted in 
tube form for easy hand- 
ling. Standard UX socket 
base. Price $1 5. 



The Receiver That Is 

NOISE FREE 

on SHORT WAVES 

or BROADCAST 

A STENODE demonstration will create more new custom set 
prospects than any radio receiver ever did before. People 
listen in amazement when they hear stations free of back- 
ground noises and absolute silence between stations. When 
you tune out heterodynes and whistles and stations STAY IN 
strong and crystal clear, owners of all other sets gasp in aston- 
ishment. The former chief of wireless research of the British 
Royal Air Force, Dr. James Robinson has given an entirely 
new principal to radio in STENODE. 

By the STENODE principal the highest selectivity ever attained 
as well as unprecedented tonal range is now made possible. 
All engineers agree that it is impossible with ordinary super- 
heterodynes. 

STENODE amplifies signals most and static least. That's why 
YOU want to build an 11 tube STENODE to work with a 
SHORT WAVE adapter when it is not used to log and listen 
with enjoyment to more broadcasters than can be heard on 
any other type of radio. STENODE selectivity is 5 to 1 greater 
than that of so called 10KC Supers. The noise does not get in 
along with the high audio frequencies, and the STENODE re- 
produces perfectly higher frequencies than ever heard on any 
other receiver giving 

50 0% BETTER SELECTIVITY 
1000% MORE FREEDOM FROM NOISE 
INFINITELY BETTER QUALITY 



Mode in England 



\ r one prnuinc 
without the 
i men tor" & sig» 
nature. 




9 Blue Prints - Data Book - Direction Book Now $ 5 



increased demand for Stenode Data Book, Instruction 
already sent in full price wilt receive our check for $5. 
come solely from Royalties paid us by our licensees. 



GERNSBACK PUBLICATIONS Inc. 
98 Park Placa, New York, N. Y. 

Enclosed find Money Order, Check, for 
$ . Please forward me STENOTUBE, 
H BLUE PRINTS, DATA BOOK and DIREC- 
TION BOOK for building STENODE. 
(Mike all checks payable to Gernsback Publications, Inc.) 
Name 



Street 
City 



State 



Book and Blue Prints permits our cutting former price in half. Those who hove 
We ore not interested in making profit from our engineering service. Our profits 

The STENODE opens up new fields for short-wave and tele- 
vision work, as well as broadcasting. Full details of all sorts 
of applications are given in the STENODE Data Book. Nine 
full-sized diagrams show where to place every part. How to 
make every connection is clearly told in STENODE Book of 
Directions. Your finished STENODE will put you into a new 
field of radio. Fill in and mail the coupon with your money 
order for the biggest value ever offered custom set builders. 

STENODE CORP. OF AMERICA 



98 Park Place 



GERNSBACK PUBLICATIONS, Inc. 



SOLE SELLING AGENTS 



New York, N. Y. 



IF IT ISN'T A STENODE IT ISN'T A MODERN RECEIVER 




LEGION 6-TUBE SET 



COMPLETE <Un o0 
KIT for tIU. 

There at e hundreds of in truest inp: electrical 
(levi«*cs l hat you can make with a photo 
electric unit. It will turn on the parkins 
lights of your car when the sun goim down 
or Li&ht the lamps in your house at dusk. It 
will open your parage door when the beam 
from the headlight is Hashed against it — 
ii will dricet. smoke in your home or protect, 
your safe — thifc is no end of jobs that a 
photo cell unit can do in your home" 



PICTURES THAT TALK 



GARAGE DOORS THAT OPEN AT 



A LIGHT FLASH 



MECHANICAL MEN 



BURGLAR ALARMS, ETC, 



all owe their origin to photo electric cells. 
It is now possible for you to buy a complete 
photo cell unit in a kit. ready to assemble, 
including an extremely sensitive photo 
electric cell, all necessary tubes, wire, re- 
sistances, relax, etc.. with complete dia- 
grams and an instruction book showing you 
how toasscinbleitinan hour— all for $10.00. 

Wc also furnish you with a book giving 
complete wiring diagrams ami instructions 
on how to build a number of amazing de- 
vices and showing you many uses for your 
photo electric cell unit,. The actual value of 
this complete kit is over $50.00 — wc are 
making a sperial introductory price of 
SlO.Oo to popularize experimental work 
with photo electric cells. 

Clip check or money order to the coupon 
below and mail it today! 



HEK.MA.N \. in; 

Inc. 

59 L. Wackor Drive 
Chicago, IHiuoia 




CLIP THE COUPON BELOW . , . MAIL TODAY 



Herman V. DeVry. It»«. 
59 fc. backer Drive*, Chicago, Illinois 

Enclosed is $JtMMl. riease send inc the 
complete IMioln Khrtric Cell Kit adver- 
tised in Kadio-Crnfl. 

Name 

Address 




The Legion Radio Mfpr- Co. announces a new 
receiver of the T.I!. P. family. It uses 3-"*J-l's. 
L'-'rt.Vs. 1 -"47 and l-'80. It i* H|ili|iped with a 
full-vision dial, dynamic speaker, lone control, 
hum control and ball -boa ri ng condensers. Cabi- 
net of select imI America 11 Walnut, 



SERVICE SHORT CUTS 

(Continued from pugc 731) 

To test the '47 pentode, follow the same 
procedure for the 'short test" and ' mutual 
conductance test" as tlescrihetl ahove. with 
these exceptions: Having inserted the 47 into 
our ~f\Mow,z socket: flimw S\V I to the 8.<r. 
side: the MA switch SW-l to the hich side 
mid leave it there- 1 lie- 1 1 take readings after 
throwing S\V 5 on and adjusting rheostat It. 

An "emission test - ' may be taken 011 tubes 
feuiraide for this test by using the High scale 
it ml throwing 1 r<» the S.CJ. side. 



Towi 



FIXING THE R< A VICTOR 52 
By James Watson 

'TT'Iir: R.CA.-Victor receiver uses a pilot light 
A which requires 110 volrs on the li la incut. 
The writer wishing to replace this hulb. found 
the only lamp available was of the larife stan 
dard-liase type which would not lit into the 
lljfht socket in the leo'hw. However, by 
hreakiim out the old bulb and its cement, it 
was possible to fasten ihe new base in the 
manner illustrated in rip. 011 putfc 731. 

.lira In. while at tending a fli srfi I . for some un- 
known reason the larpe l\">ll-\vatt bulb lipluinp 
ihe riiip humid oni, and ihe writer offered 
lo tackle ihe Job of fixing it. 

At my Biurm-st ion. the management obtained 
a replacement bulb for me and upon examining 
it. I found that it w»is only rated at 1**0 
watts, and that its standard base would not 
lit the InrpC iiiopul socket of the hip -."u> watt 
bulb. However, ir only required a few minutes 
to break the pla.ss and cement from the old 
lamp, screw the standard base into the mogul 
base as illustrated in Ftp. '.L* on page 731 and 
replace ii in the socket. 

TAKING HUM OUT OF D C. SETS 
By George Van Y el sen 

SERVICE MKX, operating in the Metropolitan 
district. undoubtedly have eneouniered 
T>.(\ sets having a had hum. The writer has 
found a simple solution which works very 
nicely where the receiver. i\< is usually the 
rase, bus its til a meats connected in series, as 
indicated In Fig. 4 A. 

The remedy is to connect the filaments in 
series parallel, as shown in Figure 4D. increas- 
ing the value of limiting resistances K to com- 
pensate for the lower resistance of the fila- 
ments. 

1*011 tier r electrolytic condensers in shunt with 
the filaments: whether they are connected in 
series as shown at 4A or in parallel as at 
4W. ih»*se condensers must have a capacity 
b« -tween LV. and ~>0 nif. 



9 TUBE SUPER-HET. 

9 a 




■ STEERING POST MOUNTING 



MARQUE.TU 
SNAP ON MOUNTIhto 
NO TOOLS RtQU\RtQ(PA7APL'0F0R) ELECTRICAL 
REMDTE CONTROL (mahquitti wr kPiO FOR) ALL WAVE, 
RECEPTION (l StoSSO MITERS • PENTODE(RF**©AF ) 
LATEST CUNNINGHAM TUBES^ELtCTRO DYNAMIC 
SPEAKER^PUSH PULL PENTODE- AUTOMATIC VOL- 
UME CONTROL** FULL VISION OlAL 

MONEY BACK GUARANTEE. 10 DAY FREE TRIAL 

PRICE w COMPLETEU>IQ 5o 

CUNNINGHAM TUBES (y^^^^i^f 
EVERY READY BATTERIES )' A ^» 

MARQUETTE RADIO INC. 

HOWestW^St. NEW YORK 

DISTRIBUTORS--^ DEALERS 
I WRITE -for TERRITORIES N ow 



Write for full details about the Official 
Kefkiglkaiion Service Manual. Gernsback 
Publications, Inc., 9b Park Place, New York, 
N. Y. 



SERVICE MEH 

Here Is A ' 

Big Profit Opportunity. 



Put Pentode Tubes 1 
in Old Sets 

Replace the old 245's with the 
new 247Y There is a tremendous 
improvement in depth of tone 
ond set sensitivity. The improved 
amplification strengthens weak 
signals, particularly in sets using 
245 push-pull, and the improved 
tone turns sour Old radios into 
new, sweet, musical instruments. 



JUST INSERT ADAPTERS AND NEW 247 TUBES 
NO CHANGE IN WIRING 



n 

PENTODE 



SPECIAL INTRODUCTORY OFFER: 

2 Adaptor*, 2 RCA llctmtd 347 Pontodo Tubes — 
YOUR PRICE S2.BO (PoMpoldl 



You sell for $6*00. Il'l a borgain for your cutlOmor and 
you doublo your money with 5 minutoi work. Evory 
OwAir of an old lot con be idd ACT NOW ON THIS 
PAST MOVING MONEY MAKER I 



2 Pentode Adapters Only (no tuboi) $1.20 

MONEY SACK GUARANTEE I Try Ihe Uo Panlodo Tuba 
oulfit In a sot If not mora Than pleaiod with reiulli, re 
turn your purchoie anytime within fivo doy» ond your 
money will bo promptly refunded! If y<w do not hove 
Our now 1932 Radio Serviceman's Wholosole Prico Guide 
check in iquaro below ond it will bo lonr you. 



^RADOLEK CO 

&OI W RANDOLPH ST. 
CHICAGO, 
ILL. — * 




of 2 Pentode AdoP»*'». 2 
*CA I cim«d 117 Peniod* T«be». 
12 80 (po,ipaidt. 
.Seii of 2 Pomode Adopien fno tubei $1.20. 
O Copy l?32 Serncemon'i Whol«iol» Pric« Gwltfe. lAtioch 
yowf t«t»»fhood.l 

Nome 

$»roe» 

C<»V Sfoto 

THE RADOIEK CO., 106 Canal Station, CHICAGO, III. 
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I^dio(raft Readers' Bureau 



a free 



These booklets, pamphlets, etc*, are 
ir^u obtainable FREE by mailing the 
ulilvV IL^-C accompanying coupon* 



On this page are listed booklets, 
catalogs, pamphlets, etc., of Manufac- 
turers, Schools, Institutions, and other 
organizations, which may be of inter- 
est to readers of Radio-Craft. The 
list is revised each month, and it will 
be kept as up-to-date and accurate as 
possible. In all cases the literature 
has been selected because of the valu- 
able information which the books con- 
tain. If you are interested in subjects 
not listed on this page, write us and 
we will try to serve you. 

This Service is absolutely free to 
all Readers of Radio- Craft. 

Fill in and mail the coupon below; 
make sure that your name and address 
are included and are plainly written. 
Order by number only. 



the <rll in detail and tells how it is used 
in conjunction with a small relay tor vari- 
ous experimental and commercial applica- 
tions. Lnxtron Mf<h Co., Inc. 



.sensitive instruments. The catalog itself 
describes the U aw so it line of high-grade 
portable meters of the following types: !).('. 
milliamineters and millivoltmeters, D.C. 
"Multimeters," lluxmeters, electrostatic volt- 
meters, and electronic mu linnet ers. This is 
a. valuable reference l>ook. liaicson Elec- 
trical Instrument Corporation* 

43. THE RECORDOVOX 

The Ampliou Heeordovox is an instrument 
for speeding educational processes and 
measuring educational progress. It makes 
available for classroom work the arts of 
the phonograph and radio and provides pub- 
lic address facilities for the school audi- 
torium. It consists of seven units, housed 
in a steel cabinet fitted with wheels. These 
units are: a microphone, a powerful audio 
amplifier, a loud speaker, an electrical pho- 
nograph, a radio receiver, a recording head 
for recording sound on phonograph records, 
and meters and switches for controlling all 
the apparatus. One of the most interesting 
uses of this instrument is for recording the 
speech of students, particularly those study- 
ing a language other than their native 
tongue, and then letting them hear their 
own voices through the loud speaker. 
pi ion Protlncfif Corporation. 



37. SOLA VOLTAGE COMPENSATOR 

Variations of line voltage, which are very 
marked in many parts of the country, create 
objectionable results in radio receivers. It' 
the voltage decreases the volume drops; it' 
it increases, the power pack is overloaded 
and the life of the tubes threatened. The 
Sola Compensator automatically maintains 
the voltage to the set at a constant value 
even with wide fluctuations of the line 
voltage. This folder describes its opera- 
tions and application. Weil worth reading. 
Sola Corporation. 

38. HOW TO PREVENT INTER- 
FERENCE IN YOUR RADIO 

This little folder is full of practical ad- 
vice on the elimination of interference cre- 
ated by electrical machines of various kinds. 
The cures are applied at the source of the 
trouble, not at the radio set. Data are 
given on the use of filters designed for con- 
venient connection to the power cords of 
electric fans, vacuum eleaners, sewing, wash- 
ing and ironing machines, food mixers and 
motor-operated refrigerators. These are 
quickly installed without the use of tools. 
Aerovox Wireless Corporation. 

41. FAHNESTOCK SPRING BINDING 
39. ACCURATE HEAVY DUTY TEN POSTS 

WATT RESISTORS 'C| lc average radio man does not realize 44 rnnMKi I papkm mui prTRFP 

Service Men and experimenters who wish th;|t a , m , e Ul , |ikc a nimHllf , post VaPaAtoRS VNH RKS1STORS 

to make multi-range instruments out of ....... | u sU | )iet . t of considerable design . tx < . . , 

. w , , lw , . ... IU,, J nL Ulc muijiii <» consult raim him^i. »| j Us w J|n t » n m, leorin; r catalog of data 

"w-vo ta^ A.t. am I). . volUiirtrr. will (IIld ,,,,,„„ f» t . tll rin P effort on thr part ,.f a ()n frilcUollu , H )il( . ity ° di ,., e , Hr i c |,xr,l 

hhI tins bullet.., intrmrtm* ms n„- , i|rpe WIlipflI>v . This 4 „. pil ^ ( ,.t»l«»K lllus- t , (rM ,, ns ,. rs ill|t , ^ of mMl((l 

t.ye. It descr.lH-s thr popular Akra-O.n. trat ,, s ,, (BM . ns of tliffl . rcnt „„„,,,, ,,f the wc „- rcsistf|1|ces f()r „ Mrvisum „,„, , 

w,n-wo„ml res.stors and tolls how the kl|mv „ Fahm , sl<M . k ( , mIM . ( .,„ rSf whirl, have application*. A supplemental shrrt <le- 

proper sizes mav be selected tor meters tit u .i*i,» miilicitimi in both the radio and the -i * -it-** i .. 

I I . . xsmc 'M > l ,,1(auon 111 Im,n 11,1 r « uuu «»" scribes two special kits ot replacement filter 

different internal resistance to cover various .reneral eleetrieal iiehls Fahnestock Elec- it i • * i t * 

^tinr.n tiitiru.ii in m». m unnisiin*, i.iw ;m( j bypass condensers intended for use- 
voltage ranees. these resistors are single fr ? r si n , ^ •* w . . ... 

, * , . . ... . . . ° int KyV ' bv bcrvicc Men and service organizations. 

lavcr wound on Isolantite tubes and are _ ■ .. _,. M . _ t n 

covered with a special insulating coating. 42. RAW SON SINGLE AND DOUBLE Cornell hleetnc Mf,j. Co. 

Thev are accurate within 2</ t of their rated PIVOT METERS 45. ARCTURUS TRANSMITTING 

values, and are designed to At conveniently A m ' w ***\*h\ of pivoting the delicate TUBES 

in standard five-ampere fuse clips. Shall- movements of eleetrieal met ers is described The A returns company lias added a series 

cross 1 Mfif Co. m an ur *iclc prefacing the latest catalog of power tubes of the transmitting type tt> 

of the Hawson meters. This discusses the Us present line of receiving tubes. Five 

40. THE LUXTRON "ST" CELL features of older methods and tells of the of the new tubes are fully described in a 

The great drawback to the general adop- advantages of the new system for highly series of excellent folders now available to 

tion of light-sensitive devices by experi- all radio men. The following tubes are 

mentors and constructors has been their I 37.45 "j listed: the K703A, a 50-watt U.K. oscillator 

high initial cost ami their need for mitlti- RADIO-CRAFT and A. P. amplifier, interchangeable with the 

stage audio amplifiers of special construe- I *| a £" p *^ ce ^ ^ ^ y j i'V-30»A« the Kill and K71IK, a 50-watt 

tion. With the introduction of the "Lux- ta st . m | ni< ' frce of c J tarffl . thc fo ,_ oscillator, power amplifier and modulator. 

Iron" cell this disadvantage seems doomed l«»winir booklets hulicaied by numbers in the lirst etpiivalent to the UV-211, the Navy 

tor elimination, as this new device is very J thc P^'h'shea list alK>ve: tvpr , 8 , 8A am j fhe Anuv t yrv ^ 

inexpensive, yet sensitive enough tt> t>jierate Xo # | the second equivalent to the WK-211K; the 

H relay directly. It is of the pht)to-con- j | a 50-watt modulator and A.R am- 

tluctive type, and functions by the reduction J plifier, interchangeable with the UV-8W; 

of its resistance when it is exposed to light. Name the K7IW, a mercury vaj>or half-wave rec- 

Its manufacturers claim it produces a cur- Address tifier, similar to the UX-86'fi; and the E772, 

rent change of as much as 25 milliaiiiperes | another mercury vajwn* ha If- wave rectilier, 

in direct sunlight. This folder describes _ ( Jl > _ll_'.ll " # HH'H'_ t*—— ' ' '11 11- ! ^p'ivalent to the TV-S72. 
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$100,000 SPEAKER SALE!' 

Included in this tremendous speaker sale are the products 
manufactured by leading speaker makers. Every speaker is 
brand new and shipped in original factory sealed cartons. 
They are sold far below their regular list price because they 
were bought in exceedingly large quantities and our purchase 
price permits us to give you the benefit of low cost. 




DUO MAGNETIC 



- $3.95 
$3.95 

Similar to Farrand Inductor. 



Duo Magnetic Speaker 

Duo Inductor Dynamic 
Chassis „ _ 



JENSEN ~ 

Dry' Rectifier $14*95 

A. C— D.7 Jr, 
Audit Tube 
Rect. 

A.C— D.15 
Concert Jr. 
Tube Kect. . . . 

1X9—2500 OHM 

Field 

D, 7— 2500 OHM 
D.C. 

Field 

D,15 — Midget Concert 
2500 OHMS _ $4»75 





using 



ROLA 

A, C. Models 
Model O-90-C A.C. using 

280 Rect 

Model K. Midget A.C. 

2S0 Rect 

D. C. Models 

?£XS °£ m P R Output Trans, 
°D m o?' P ; Output Trans. 
2500 ohm Single Pentode, 
2500 -oil m Push Pull 238. 
1000 ohm Single 238. 
1800 ohm Single Pentode 300 
for Uins. 



$9.95 
$8.50 

$4.25 

Each 
Model 

ohm Tap 



BALDWIN 



A. C. using 280 



Tube Rect. 



D. C, 2500 
O H M— 110 
Volts _ 



$5.50 

L>. C. 2500 OHM— 110 
Volts Field ' ^yj f|f| 
L.-ss Stand ... ^Hm\M\M 

IK C. 2300 OHM— 110 
Volts Field Less£«* 
Output Trans. v3«3) 





SANGAMO TRANS- 
FORMERS 

Sangamo transformers nre of- 
fered to the public for the first 
time at these reducwl prices 
Sangamo A. X. Audio 

■men §\ 75 



Price 

Kangamo B. X. pp Input 

Transformer. 
Price 



$1.95 



Sangamo H. X. pp Out- 
put Transformer. A£ 
Price V A »"5 



Do Not Write For Catalog! 

All offers are F.O.B, New York, and subject to prior 
sale. Terms: A deposit of 20% is required with 
every order. Balance may be paid on delivery. Or f 
deduct 2% if full amount is sent with order. 



HEADQUARTERS 
for 

Materials and Parts 
for building 

Treasure 
Locators 



Radio, Audio, Ground Potential meas- 
urements, Hughes Induction Balances and 
other types; Oscillators and amplifying 
systems included. 



We can supply all materials needed for 
building and operation of any of the recog- 
nized treasure finders* 



YJ/TITH these apparatus you can locate 
™ buried treasures, metal war relics, 
mineral deposits, subterranean water veins, 
buried gas and water pipes, and lost ob- 
jects, tools and treasures sunken in water, 
etc. 

Write for pamphlet giving history and 
theory on this interesting subject. Twelve 
different circuits are described and explain- 
ed. List of parts and prices included. 
(Price of pamphlet 10c.) 



Mail 
Coupon 
TODAY! 

f 

GRENPARK COMPANY Dept. RC6 

245 Greenwich Street, New York, N. Y. 

Endowed find 10c for which kindly send me pamphlet 
on Treasure Finders. 



Name; . 
Address: 
State: 



GRENPARK CO.. Dept R.C., 245 Greenwich Street, New York, N. Y. 
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Tho Motels on this page are 

Hotel Directory of the Radio Trade *?% on ™ d by the * ad j° T 7 de> 

* Make them your Headquarters. 
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THE HOTEL 

MONTCLAIR 

LEXINGTON AVE., 49th to 50th STS. 
NEW YORK 

Directly Opposite the Waldorf- Astoria 

800 ROOMS 

Every Room With Bath 
From $3.00 per day 

Attractive Rates hy the Month 
A RADIO IN EVERY ROOM 

Short walking distance from 
Grand Central Terminal 
and B. & O. Motor Coach 
Station. Ten minutes by taxi 
from Pennsylvania Station. 



American Home Cooking Served 
in a Rotable Restaurant 



OSCAR W. RICHARDS, Manager 



f "The Gathering Place * 

❖ of * 
% Cosmopolitan New Yorkers' 9 % 

% The RUSSIAN VILLAGE | 

* 100 West 57th Street % 

❖ New York City * 

•> j ♦> 

•> Dining, Dancing, Russian and Gypsy <• 

£ Entertainment. * 

* LUNCH — TEA — DINNER % 
•> . •> 
•> No cover charge at any time. a 

% Broadcasting WOR Circle 7-9434 * 



AN ADDRESS OF DISTINCTION* 




RENOWNED 



FOR SUCCESSFUL CONVENTIONS 



THE 



If you are responsible for a lar^c or small Convention tor your In- 
dustry or Business, consider these advantages. Overlooking Lake 
Michigan, with parklands, beaches and bridle path close at hand, Con- 
vention days here are pleasant and free from distractions which inter- 
fere with Convention sessions. When personal affairs are in order 
you arc within a few minutes to Loop busi- 
ness . . . theatres and stores. The Drake 
Convention staff, available without extra 
charge, is trained in Convention detail, ob- 
taining publicity, reduced railroad fares, 
entertainment, etc. Write us for further HOTEL* CHICAGO 

information. Under Blackstone Management 



III 



A HOMEY HOTEL IN THE 
HEART OF NEW YORK 

THE 
NEW 
FLANDERS 

133 W. 47th Street through 
to 48th Street 

One of the Finest Hotels in 
Times Square 

Sin gle Rooms with Adjacent 

Bath $1.50 and up 

Single Rooms with Bath. .. 2.00 and up 
Double Rooms with Bath . 3.00 and up 
Suite— 2 T 3, 4 People 5.00 

Special Weekly Rates 

FRED W. BIZEL, Resident Manager 



THE SEMiATIONAL 

HOLLYWOOD 

.^REftYAURANT < ^ 

B'WAY. at 48TST. N.V.C 

a nit 
« NEW REVUE 

Present* 
the irreiit- 
est caburet entrrtulnnient 
the world ha* ever Keen. 
Ilroadwav'fl Heat IHnner 
*1.A0 $1.75 **.O0 
AFTKK 
Til EAT KE 
Popular Prices. 



NTG 




4% 



mportant 



i 

A 



nnouncemen 



,! 



On pages 752 and 753 I 
of this issue will be 
found a very import- 
ant announcement 
telling of the Radio- 
Quit Library, Be 
sure to turn to these 
pages now and learn 
of the ten new and in- 
teresting books which 
arp being published. 



JUNE SPECIALS !! 



EW-.m nrnnrh we list on this pace certain STAR * items, whit-h aro 
NOT LIHTKI* IX OUK CATALOG. Those jirv all H nils of which 

Hie ijuuiititics on hand art- not Kttltieient to ratalup t li cm. Oho* soht out, 
no wore can be had. First como, Hrst served. Save vmirself disappoint- 
ment by ordering NOW. 



STOP &H(U*Pf\~a. The lowest prices are riphr on this paee. Xo one 
uintrrmll* nk. \\v meet any price on ANY NEW Merchandise. Order 
direct from this pape and save money. 100% satisfaction on everv tran- 
saction. Take advantage of these special offers. OK DICK NOW, TODAY. 



NEW! 



IMPROVED READRITE MODEL 700 ANALYZER 



NEW 



MOST POPULAR LOW. PRICED 
ANALYZER ON MARKET 

Tliis new Headrlte precision instru- 
ment emboxherf features which have 
always been desired in any instrument 
hoi It Tut wrvke work; (1) low cost; 
C'l simplicity of design: Ci) accuracy 
nf measurements; (4) ruKKedness of the 
complete unit. It is needless to add 
that the kit Is capable of testing any- 
thing from ohl battery models to the 
latent screen -Br id, pentode, and multi- 
ni 1 1 receivers. 

EIGHT METER SCALES AVAI LABLE 

The ■'.Mudcl TOo" - is an extremely 
compact deikc. The outside dlmen- 
elnn* or rhe carrying case are only 
10% by 1% by inches. The an- 
ab/cr contain* a D.C. voltmeter, an 
A.f. uiltmrtrr and a mi liiaiumeter. Tlie 
D.C. voltmeter has three rarities : 
n to fiO; 0 to 200; and 0 to 600 volts. 
Tlie A.C. voltmeter has also three 
ratvees: 0 to 10; 0 to 140: and 0 to 
700 volts. The niilliammeter lias two 
ranae*: one for 2b- mm. reading and 
the other for loO-mlll. This variety of 
ranges makes it possible to test every 
conceivable radio circuit; huih voltage 
second a rlo* of p-nver transformers, 
current drain of atl radio tubes, in* 
eluding the high poucr 2.10 and 210 
tuhes. elc. 

CONVENIENT SELECTOR SWITCH 

The instrument is equipped witli a 
six -position hi -polar selector switch; 
by means nf which rt-adiiJKs may be 
obtained of "v" voli>. "V" rolts 
reverse* I. "K" volts. "K" volt a reversed, plate volt aire, 
and screen -trrid voltace. A 4 -volt battery Is supplied 



with the analyzer, to 
provide "C" bias, for 
jirid tests, continuity 
test*, etc. 

TESTS PENTODES 
— "MULTI-MUS"' — 
& '80 RECTIFIERS 
There are two sockets 
on the panel of tlie 
analyzer, one for four- 
pronK tubes aJid tlie 
ntlier for Ave ' prons 
tubes. There is a 
' 'irrid - 1 ea t' ' juiali - but - 
ton. Tin Jacks are 
available for the In- 
dividual use of all 
meters, externally, in, 
erery range. Tliere is 
a screen-Krld pin jack, 
and there are two pin 
jaeks for connect ins 
the external battery. 
A two - way toggle 
switch controls the 
testing circuit for 
either regular or pen- 
tode tubes. Until plates 
of the '80-type recti' 
fler may he tested by 
use of a sperfat 
adapter furnished. 
Charts are provided 
for mea-mrlnii resis- 
tance* and capacities, 

IN LEATHERETTE CASE— REMOVABLE COVER 

Tlie Moih-1 TOO now i utiles iji u handionii- black leather- 




ette case, substantially constructed and equipped with 
nickel plated corners and trimming*. By a novel hinge 
arrangement the cover of the case may be swung back 
and removed, thus affording a completely uiiohstructed 
view of the testing apparatus. 

| FREE with each Analyzer I 



We take pleasure tn offering 
with the purchase of each an- 
alyzer— ABSO LUTE LY FREE 
OF CHARGE — tlie latest radio 
publication to come off the press. 
THE BOOK IS INTENDED 
FOR SERVICEMEN OF ALL 
CLASSES. whether junior 
gradt* or expert. 
NOTHING HAS BEEN LEFT 
TO YOUR OWN INGENU. 
ITY; EVERYTHING IS COM. 
PLETE. t'ontains detailed de- 
scriptions, phonographs and 
circuit diagrams of all commer- 
cial set analyzers mid testers. 
A real book. Contains infor- 
mation on every analyzer on 
the market. 64 bio pages* 
Heavy cover. Profusely illus- 
trated throughout. 
The Analyzer is furnished complete with test leads, 
connecting cables. Iturgess 4% volt battery, several bat- 
tery lea. is. TV tn i\\ adapter, *80 rectifier adapter anil 
resistance and capacity charts. Shipping iveiidn. * It*. 
Model 700 Analyzer. List Price $35.00. Ci A *f A 
YOUR PRICE 




WORLD-WIDE 
SHORT-WAVE SET 




Range IS to 200 me- 
ters. Employs lrm cur- 
rent drain 230 tubr. 
Hrqulres but 1/4.1 volt 
"ir battery. 2 No. 6 
drycells and earphone* 
to operate. 

No. 1666— S.W. Set, 
Your nr 
Price $D.£D 



A.C, SHORT W AVE 
CONVERTER KIT 




Contains all parts and 
instructions to huild a 
three -tube 8. \V. con- 
verter. Range 10 to 
LiOO meters. Include- 
t) lament transformer fur 
110 volts. 60 cycles. 
A.C. Complete with sit 
of 3 plug-ln coils. Ship, 
wt. y lbs. 

No. 1617— Converter. 

Price . $9.45 




A.C. SITPERHET 
S.WXONVERTER 

Converts any broad- 
cast receiver into a 
ful I -Hedged superhet 
S.W. RjK'eiver. lUnge 
JO to 115 meters, lie- 
uuireti no plug - in 
«>IK Has built-in 
ti lament transformer 
Tor 110 volts GO eyrt* 
a.c. Employ. :i irirr 
tubes. Singke dial 
control. Instructions 
included. Shinpinif 
ut. S lbs. 

NOW $7.50 



SC "REEN-KRID 
CAP CONNECTORS 

Smalt, neat tn 
apiwaraneo 
and ruggedly 
coiHtJii cl ed. 
necessity in 
.service work. Sold only 
Jn lots of 12 or more. 
Ship. wt. 4 oz, 

NO. 1672— Caps. 



stark 



Per doz. 
Your Price.. 



$0.12 



ADJUSTABLE 
VOLTACE 
DIVIDER 

□ VARIABLE SLIDES f 



$0.75 



No. 2275—10.000 ohms. 
Your 
Price 

No, 2276—25,000 ohms. 

Price . $0.75 



1*8 MF. ELECTRO- 
LYTIC CON- 
DENSERS 

fThesc guaranteed units 
|u ill perform miracles in 
1 eliminating objectioii- 
I able A.C. hum from 
|.\.F. aJid filter circuits. 
] Easily mounted tliriiuglt 
P use of bayonet socket. 
Ship. wt. 1 lb. 

i No* SP 9054. Condenser. 



I Your 
Price 



$0.49 



FREE 76 Page Radio Treatise 




100 New Hook-t pH. Etc. 
675 Illustrations. 



Tlie new Winter edition. No. 24. of our 
RADIO SKRVICH TREATISE Is pofll- 
thriy the greatest book in Print— NOT 
.11 "ST A CATALOG. It contains a large 
editorial section with valuable tiiforma- 
tiou not found anywhere else. Among 
the new technical Information listed are 
tlie following: 1932 Complete Bad lot run 
Clmra* b ristle* Short Wave Tuners and 
Phono-Pickups. — Constructional Data for 
Seivicemen's Test Oscillator — all about 
Tone Controls— Short Wave Adapters and 
Converters — Constructing a 3^tube Super* 
Het Short. Wave Converter— Modernizing 
old radio sets— Latest type Multi-Mu 
and Pentode Tubes — Alt about DC Re- 
ceivers — Vacuum Tube Treatise. — And 
dozens of new radio experiments, hints 
to Servicemen, valuable tables of use- 
ful data. etc.. etc. 

WRITE TODAY. Enclose 2 cents 
for pontage. Treatise* sent by re- 
turn mail. 



AUTOMATIC 
BLOW TORCH 



r 

lTeat intensity Over 
1200° Fahr. Requires 
no mouth -blowing. En- 
tirely automatic. Csed 
for heavy duty solder- 
ing, aluminum solder- 
ing, metal tempering. 

etc. Ship, wt 1 lb. 



No. K 1 006— Torch, 
Your 
Price , 



$0.60 



"245- POWER 
TRANSFORMER 




For HO volts 60 cycle 
A.C. -operation. 5 \. Ui 
2 a., v. fo a 
Ct.. i% v. at 10H a.. 
2'/a v. at 3a. Ct.. am 
V-34U V Ct. 
No. 1450— Transformer. 

Price . $3.84 



MICROPHONE & 
P RE-AMPLIFIER 
OUTFIT 

Excellently suited for 
P. A. work, inter-eom- 
muni cat ion systems, etc. 
Comprises sennit lie sin- 
gle-button microphone, 
microphone coupling 
transformer ami batter)', 
cut-off switch, pain con- 
trol and output termin- 
als. Put up in neat black 
rraekle - nni.-hed metal 
case, MiuipiHil uith eon- 
venii-n- i-itrryiiiK handle. 

- „ . Will correctly match the 

input tmpedame of practically all type a milli- 
ners Easily eun netted io the bmadca^t receiier 
for home reerirding. Ship. wt. lu lbs. 
No. 1654— Pre- Amplifier. *n Ag 

Your Price $u*£D 




>feasures 5 rt x6%"x6% " 



ELECTRIC CLOCK 



RAJHO MIRROR 
PENLIGHT 




Naial nb-ienatory time 
right from your light 
socket! So spring to 
»ind, no batteries. 
N'ever out Of order, 
for 110 volts 60 cycle 
A.C. operation only. 

No, 1689— Clock. 

Jr. v..:;. $1.00 



3r 



OlHTates imiM 110 volt 60 
cycle A.C. line. 9" high 
hy 9%" wide by 7%" 
deep. Ship, wt 19 lbs. 

No. 1506— Speaker 

p V rTe $7.45 



i lever device fbr look- 
ln^ around corners or 
other Inaccessible siw>ts 
on the radio chassis. 
<'omprlses lieu flash- 
light ami magnifying 
mirror. <*oinplrte with 
battery and bulb. 



No. 1695— Penllght. 
Your 
Price 



$0.85 



★ POWER PACK- 
CHOKE UNIT 

m 

Comprises power trans- 
former for ft — 21'6's. 'J 
*^7's, J— 171 A s and 1 
its well as 1—500- 
ohm filter choke. Put up 
In neat metal case. 
Ship, wu 10 lbs. 



No. SP 9053 — Power 

Pack Unit. *0 7C 
Your Price.. *J 



*MIDGET MICRO- 
PHONE 




A real microphone of 
slngl* hutton type. Ex- 
tremely sensitive. Ex- 
cellent for 1*..\. work, 
ptc. Standard resistance 
of 100 ohms. Responds 
up to 2500 cycles. Ship, 
wt, l lb. 

No. 1655— Mike. 
Your 
Price . 



$2.25 



MIDGET DYNAMIC 
SPEAKER 




A real ihiimotc speaker 
with Mini rising volume 
and totir. overall. 
1^4" diaphragm, startd- 
srd l^OO ohm field coll. 
Output transformer to 
match all type output 
tubes. Wt. 5 lbs. 
No. 1549— Sp«aker. 

Price . $2.50 



SPEED "295" 
TRIPLE-TWIN TUBE 



Equivalent to 
one 227 de- 
tector and one 
245 I* it iv e r 
tuhe. Consti- 
tutes a two- 
Stage direct - 
coupled am* 
Plltier In it- 
self. Fila- 
ment. 2 A.C. 
2H v.; plate 
voltage 250. 
undlstorted output, 
wt 12 oz. 




No.S699. Tube. 
Your Price. . . . 



$2.10 



WE ARE A WHOLESALE HOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN 53.00. 

If C. O* D. shipment i* desired, please remit 20% 
remittance, which must accompany atl orders. 

If full rash accompanies order, deduct 2% discount. 
Send mnney order — certified cheek — U. S. stamps. 



Radio Trading Co. 
25 West Broadway 
New York, N. Y. 



ORDER FROM THIS PAGE. You will find .special 
prices from time to time in this majr/asine. Get our 
bifr FREE catalog for the greatest Radio Bargains. 

Should you wish goods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 
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I will train you 

at home 




c 

•tee a week 

"My earning* in Radio 
are many time* greater 
than I ever expected they 
would be when 1 enrolled. 
They seldom fall under 
1 100 a week. If your 
course cost four or live 
time* more I would still 
consider it a good invest- 
ment.*' 

K. I . WIXIIORNE 
1207 W. 4*th St., 
Norfolk, Va, 





Jumped from «35 to 
«too a week 

"JJeforo I entered TCndio 
I was making a week. 
Last w'i'fk I earned $110 
serviehig and ^ «* 1 1 i n ^ 
Radius. I invi 1 my ^ueoess 
to X. K. 1. Von >t;irtod 
nh' titt on the right foot."' 

.1. .\. VAI ^HN 
Grand Radio and Appliance Co.. 

3107 S. <;r:md lbml.-vard, 
♦St. Louis. Mo. 



ssoo extra In fc month* 

•'In huiklug over my 
records 1 tint! 1 made $300 
from January to May in 
my spare time. My best 
week brought me £107. 
I ha\e only one regret 
regarding your coarse 
— I should have taken 
it long ;igo. M 

I10VT MOORE 
ti. U. 3, Box 919, 
Indianapolis, Ind., 



Radio Job l 



If vou are dis>atlsficd with your present job, if you ;nv ^trav- 
eling along in a mt with little or no pnwpert of anything better 
ih m a skinnv p.i.v envelop. — Hip the eoupoii NOW Uet my log 
YMYM book oil the opi>ortnnh b > in H ADIO. U>a«1 how .nnekly 
von ran learn at honn in jour M»are time to he a Ksidiu Kxpi-rt 
- — what good job- in* graduate* lui\e b« -n getting — real join 
r« al mi i ires. 




with 



Many Radio Experts Make SSO to SlOO a Week 

Tn about ten jears the Radio _ In.lu«1 vy has grown fn>m ' ' 



1,0(10," 

(MHi to hi.oor.ds of millions of dollars <*.t 3on,«m» jolw have 
Ikh.h mated liv this growth, and thousands more will he rrcatiii 
hv its iMtifiumtl development. Many nun and young meti 
tin- riglit l raining — the kind of ir.iiimig i gi\e you in the >. 



i -on re- 
former 



-have 
»id arii 



stepped into Uadio 



iit 



two and three times 



with 
It. I. 
t heir 



Get Ready now tor Jobs Like These 

RroadeaMitur stations u^e engineers, operators, station man- 
agers and pay tip to $."i.00« a >ear. Msiuufael urer« emit itiimily 
I mplov teMi-rs, h^peetors. for. men. engineers serviee men, buy- 
er* for jobs paving; up to a war. Ktidio Opi-nilors on 
ships .-iijov life.' mi' the world, with board and Imfeititf free, and 
-ei good Vav b,>ide>. Dealers and jobher> employ servier men, 
^ilostnoii, hovers, managers, and pay ii|> to *jnn a week. My 
book tell* %:>ii ..bout theM. ami many other kinds of mterestuur 
radio job*. 

Many N. R. I. Men Have made $Z00 to $i,00O 
in spare time while learning 

The •lav v.ni enroll I vend you material which yon bhould 
mavier iiuiekl'v. tor doing; > joh*.\onimoii in most every neighbor' 
IiinmJ, for -pare time money. Thniughout your eoiirse I -end you 
infonnatioii on serWeing popular makes of ' ^'V'tVtn 

plans and id. a- that luxe made * mh> and $ ! ,0u0 for .V H. 1. Mil- 
dents in ib. ir -pa iv time while Undying;. My course is famous as 
the .-. >nr>«' that pay for it-. If. 

Talking Movies, Television, Aircraft Radio 
included 

Movie*. Telex iston ami 
tiM* in Aviation, 



Special Hairing til Talking 
Home Telex i-ion « xperiineni*. Uadio* 
^r vicing and Merchandising Set*. ItroadcaMing. t onmier- 
n.d an<l Ship Stations are included. I am Mire that 
\ K. 1. can train vou satisfactorily that I. w ill agree m 
writing in refund every penny of your tuition if you are 
not satisfied with my Less,,,! and Instruction M-rvice ii|nui 
completion. 

64'page hook of information FREE 

toriur. It tells vou where Radio's 
"\ yon siboitl my 
\ what oilnis who have taken it are doing and 
making. Kind out what Radio offers >ou without the 
slightest obligation. ACT NOW ! 



Special Free Offer 




ACT 
QUICKLY 



A. t now and ier< he In 
addition to my l>ic tlvf 
Ixmk "Hlcll Ki*walds In 
Ku«No. M flih Svrvlcr 
Manual on !>,«'., A.*'., 
and Kutlrry oiteiattul -.»-t». 
Utd> no -tud.-ni- i«>uld 
Inoe thi<* n«Hik In thf 
past. N<rtv ifiidri* of ihi^ 
itUK<i/hit> wliii mull the 
mill "in will rrrche It 
fie«'. <>\i»noiiiiii< hum, 
ihiIm-s of all kinds, fad- 
ing signals lirtiad tun- 
NiK. hti\v|« Hiul osellla- 
MotH. \KH>r detain 
ivpilon. dbiiiNrd or 
iiii.rrird ^U'lial^. l«-ir 
Audio ami Radio Fre- 
.ineney aiii|ili!i< atiou and 
uttMT vital inf.mn.it Ion 
1 1 contained hi It. Uet 
li free iupy >*>' mailing 
tho r.ai|K)ii Utlovv. 



.. NEW Radio Equipment 
for Broad Practical Experience 
Given Without Extra Charge 



With the nld of this equipment you ean work out ulth 
\oiir own hands many of Uir tlihic^ jo«i rend hi »iir tr\t 
l.iH>k<. Fn>ia It >ou k'H the vahnHde r\|ierleme that 
..a expert fn.m a hcidnner. In a short lime n«u 
learned »hat It would lake year* to team In t " * 
irnlnhiK like thU that nut* ihe ««\tra 
envelope. Sorno of the m..ny .Imili 
ment s >au iwrforin aie: Mi 
ImlldlliiC an ohinnieor. tulie o>lt 
lor »rrv l. e v\yik. V..u iirluallv 
the iitipo.'ani |itt«itlple« in the 



trlU 
havi: 

kid. 

lullar- hi v.mr |«.iy 
you 1>i.i 1 i.1 and ••\|*ri- 
iirluu die iiu-rlt .«r a mhe. 
rter. and a <:rlil .ll»» I'H.ter 
ikk.- Hxperlnienl- ilki-tr.itjng 
! Iie%t kn >vvn -eti. 



fiet JOUI" eopV 

good jobfi an. what th.y pay, 



J. E. SMITH, President 
National Radio Institute, Dept. X FX 
Washington, D. C. 




".^ with a &| 

Our Own Home 

Tioneer and W o r hi ^ ] 

La*ge>t Home-Study Ka- , 

dio training organization , 

devoted entirely to train t 

i in* men and young men J 

" for good jobs in the Radio , 

industry. Our growth has 1 

paralleled Radio's growth. ] 

We occupy three hundred | 

times as niucli flour space , 

now as we did when or- • 
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CERTIFIED TRIAD TUBES are the result 
of many years experience. All the guess- 
work has been eliminated. They are designed, 
manufactured and tested by the most modern 
machinery. They are produced by skilled oper- 
ators. No better tubes can be bought. 

A complete study of the proper method of mer« 
chandising tubes, in order to protect the seller 
as well as the buyer has resulted in the adop* 
tion of an entirely new form of distribution. 
The CERTIFIED TRIAD SERVICEMAN is 
the key stone. You can become one of 
the agents, who are taking a handsome 
profit from these tubes, by tilling in 
the coupon. The whole interesting 
story will come to you by return 
mail. 

If you are selected to 
represent TRIAD, we will 
protect your territory 
for yon. Every Tom, 
Dick and Harry will 
not be competing 
with you. 



This is a reduced fac- 
simile of the Triad 
Radio Tulip Certification 
Coupon, which is sealed in 
the l>ox with tube to which 
it refers. 



Kvcn a good radio receiver will sound like "nothing at all*' if it is equipped with poor tithe*. 
Most people realize that the radio tuhe i* the heart bf their receiver. Ordinary tubes can lie 
bought for a song, but von usually get what you pay for. No one expects 1o get Cadillac or 
Lincoln service from an Austin. No one looks for custom-made shoes for three dollars. Those who 
expect the very hest performance from inferior tuhes are not logieal and they arti sure to he 
disappointed. No form of entertainment L> as inexpensive us radio. Isn't it good business to keep 
it working at its hot. \ou can he sure of doing so, hy insist iug on CERTIFIED TRIAD TURKS. 
A line to us will enable us 1o send you the CERTIFIED TRIAD SERVICEMAN, we have selected 
to seive your vicinity. 

The Triad Line is complete. It includes all types of standard 
Tubes as well as Photo-Electric Cells and Television Tubes 
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My letterhead or earri is attached. 
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Your Ultimate Choice will be a 

Cuper-fowerea 



Super Power Spans 
Atlantic, on Broadcast 

and. in Broad Daylight 




St. Pi<»rrf ami Mii|u<*l»n» 
I was Hur prbtrd of the rr. rption 
we have ohtainwl on the limud- 
eanl hand of 200 lu 550 meters 
reeei%itifc hy daylight many 
Ameriean stations in full 
strength as well as Itailio Ma roe, 
Africa on 416 meters and also 
as good results on the short 
\*a%c band. 



15 to 550 meters. 
SU screen grid tubes* Four 
tuned 1. F. stages deliver ex- 
ceptionally high amplification. 
Each band 1 of short wa*e fre- 
quencies is tuned through per- 
manently placed coils and a 
small non-capacity selector 
switch on the front panel gives 
instant access to the four short 
wave and broadcast bands. 
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Lincoln lleLuxe riuissis 

SW-32-1J0V. 6() Cycles AC. — DC-SW- 10- Battery Model 
ALL-WAVE, WORLD-WIDE RECEPTION 
WITHOUT PLUG-IN COILS- 



LINCOLN'S PHENOMENAL RECORD OF SPECTACULAR 

ACHIEVEMENTS GUARANTEES SUPER PERFORMANCE 

SPEAKING of records, read what Lincoln WSYJ, WKOL, WDOD, KKLD, WTAM,WOWO, 
owners are actually getting , . , Three WBT, WJAX, WKNR, WABC, KWKII, WIIAS, 
months of daily contact with Chicago XER, WBAP, * J7„ WBBM, WSB, XER, WGX, 



I PEAKING of records, read wliat Lincoln 
owners are actually getting , . • Three 
months of daily contact with Chicago 
from BalFin land, in the Arctic, by 
MacMillan expedition. 

Exclusiye news from Lindbergh Plane flying 
over Arctic, relayed to press by Lincoln Radio. 
Five continents tuned in two hours. 
644 Verified stations on the Broadcast Band 
alone, by one Lincoln owner. JOFK, JOCK, 
JOCK, JOIK, JOIIK, JOAK, JOBK (seven Jap- 
anese stations on broadcast band received by 
Lincoln owner in Oklahoma in one morning). 
2YA Wellington, New Zealand; 2BL Sydney, 
Australia, brought in on broadcast band by 
Texas owner. 

TELEGRAM: "Again congratulations this 
A. M. four to live logged 2 EC Sydney six eighty 
kilo JOBK Osaka eight hundred kilo KG MB 
Honolulu thirteen twenty kilo stop. This 
noon twelve CST logged ^ (MM, ViL AC, WEHG, 



WOK, \\L\*, WPTF, WEAK, WSM, WEAO, 
WSAZ, WVNC, WNOX, WKRC. How is that 
for broadcast Mr* llollistcr." 
CHICKEN, ALASKA reports — "I'mlcr favor- 
able conditions here in mid-winter we can 
pick up Germany, Sweden, England, France 
and Russia on the broadcast band. From ten 
to one I*. M. in broad day light they come in 
best." 

SHORT WAVE RECEPTION 
Enthusiastic reports of world-wide reception 
by Lincoln owners everywhere are too numer- 
ous to list in detail. One Lincoln owner has 
received 93 stations out of 131 stations listed 
in International Short W ave Club Log. 

LINCOLN RADIO CORPORATION 

Dept. Ri:-6 32" S. Wood St., Chicago, 111. 

LINCOLN RADIO COKPOK \TION 
Dept. R<:-6, 329 S. Wood St., Chicago, III. 
Please send literature to 



State. 
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LINCOLN 

Defuxe Receivers 



